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Addendum 
On page 23 after line 7 add- 
इष्टवगेहतः केपः AT स्यादिष्टमाजिने । 
मले ते स्तोःथ वा क्षेपः क्षण्णः क्षण्ण तदा पदे ॥ ७२॥ 

If the augment be divided by the square of a desired 
number to get a new augment, x and y if divided by the same 
number give new (roots) x, and y,. In the same way if 
new ‘b? is obtained by multiplying the ‘b’ by the square of 
any number, we get new x, and y, by multiplying x and y by 
the same number, 


Translator's Preface 


If we look to the history of Algebra the 
supreme algebraist of the twelvth century cannot 
fail to attract our attention. He is Bhaskaracharya 
born in India in A. D, 1114. Although he is well 
known for his Lilavati, the introductory chapter 
of his book on astronomy written in 1150, his best 
work is in Bijaganita i.e. Algebra. Lilavati and 
this Bijaganita were used for some seven hundred 
years. The special merits of the book and the 
author can be known through the nine stanzas given 
at the end ( p. 52). Any teacher of mathematits 
will rejoice to see in these the unstinted love that 
the author had for the subject. 


He says 
उपदेशळवं शास्त्र कुरुते धीमतो यतः | 
ad urs विस्तार स्वयमेवोपगच्छति ॥ ७ ।। 
जले तेलं खले गुह्यं पात्रे दानमनागपि । 
प्राज्ञ शास्त्र स्वयं याति चिस्तारं चस्तुशाक्तितः ci 


Whatever partical an intelligent man receives 
from his teacher that well received knowledge 
spreads itself extensively. A drop of oil put in 
water, a secret deposited in the ears of a villain or 
a gift bestowed on a deserving person spreads. In 
like manner knowledge spreads in an intelligent 
mind by the force of its merits. 

Hence the author desires that this science 
should be given to a deserving pupil. 

The book is not available in original and so 
here is presented along with the original stanzas 
in Sanskrit a lucid rendering in English. Word by 
word translation of a verse is neither simple nor 
useful and so this is not an attempt for translation 
as such but a useful rendering. To help the reader's 
grasp an appendix on numerical terms and a 
glossary of technical terms is added at the end. 


S. K. Abhyankar 


Publisher's Foreword 


It gives us a great pleasure in introducing 
Bhaskaracharya Pratishthana’s maiden publication 
to lovers of Mathematics all over the world. 

Bhaskaracharys Pratishthana has completed 
four years of its sincere service to the cause of 
Mathematics and development of research facility 
in Mathematics. For last four years Pratishthana 
has dedicated itself to the task of searchiug talent- 
ed students in Mathematics and making them 
available all possible facilities in undertaking 
research in Mathematics. Our founder Director 
Professor Dr. Shreeram Abhyankar has been 
staying in India for last two years and in his 
presence he has activated many-folded develop- 
mental programmetoseehis undertaking through. 
The ship is sailing slowly but firmly tówards the 
shores of its goal fighting against unfavourable 
winds and waves. 

We are proud to mention that Bhaskaracharya 
Pratishthana is the only private body in India 
which has held two summer programmes on an al: 
India basis without any aid from external agencies. 
Students from all corners of India had participated 
in these programmes, Professors from India and 
abroad came to Poona to deliver lectures and 
seminars in these summer programmes. The 
students and teachers participating in this activity 
were provided with lodging and boarding facilities. 
by Bhaskaracharya Pratishthana. 

During last two years the library of Bhaskara- 
charya Pratishthana has been enriched with the 
addition of useful and rare books, journals and 
research papers. 

Bhaskaracharya Pratishthana has recently 
sought the possession of a piece of land released 
by Competent Authority, Pune Agglomeration 
Area. I take this opportunity to thank Shri. Ajit 


Nimbalkar, Collector, Pune, Mrs. Leena Mehe- 
ndale, Additional Collector and Competent 
Authority and many of our wellwishers who have 
rendered all possible help in getting this land. We 
are confident that Bhaskaracharya Pratishthana 
will be able to provide better research facilities on 
a permanent basis in near future, 

During last two years Bhaskaracharya Prati- 
shthana has published two souvenirs. The second 
anniversary souvenir published in October 1978 
contains a research paper of Professor Shreeram 
Abhyankar in Hindi. The foundations of research 
in Mathematics lie in the rare works of Indian 
mathematicians viz. Aryahbhatta, Varahamihir 
Brahmagupta and Bhaskaracharya. Through this 
publication  Bhaskaracharya Pratishthana is 
making available this treasure of knowledge to the 
readers, Ptofessor S. K. Abhyankar has translated 
original work in Sanskrit into English. This is an 
humble effort to acquaint the common reader 
with the origin of Algebra and we hope that these 
efforts will be acknowledged, 

. We express over heartfelt gratitude to Shri 
M.S. Alias Baburaoji Parkhe, our honourable 
member for making available paper for bringing 
out this book, 

We also thank Shri. Y. G. Joshi and his 
colleagues of Anand Mudranalaya for elegant 
printing of this book. Directors of Shri. Sharada 
Sahakari Bank Ltd. and Vidya Sahakari Bank 
Ltd, have rendered active support to our work by 
placing their precious insertions in this book, We 
thank them. 


A. G, Jumde 
Hon, Dy. Director 
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Bhaskaracharya’s Bijaganit and its Translation 


invocation and Introduction 


उत्पादकं यत्‌ प्रवदन्ति ase अधिष्ठितं सत्‌ पुरुषेण सांख्या: | 

व्यक्तस्य कृत्स्नस्य तदेकबीजम्‌ अव्यक्तमीशं गणितं च बन्दे ॥१॥ 

I bow with reverence to that unmanifested 
which the wise (and mathematicians) regard as 
the sub-stra-tum of the Being and the source „of 
intelligence, It is the root cause of this entire 
world. I bow to the unmanifested i, e. to God 
and to Mathematics (which has similar attributes), 

qq प्रोक्त व्यक्तमध्यक्तबीजं 

प्रायः प्रज्ञा नो विनाऽव्यक्तयुवत्या | 

जञातुं शक्या मन्द्धीभिनितान्तं 

यस्मात्‌ तस्माद्‌ वच्मि बीजक्रियां च ॥२॥ 

Previously has been given arithmetic of which 
the basis is algebra. Ordinarily problems cannot 
be solved without the use of unknowns. As this is 
the case with those with limited intelligence, I 
now give the process of algebra. 


१ धनणषड्विधम्‌ | 


The six rules for positive and negative 
numbers, 

योगे युतिः स्यात्‌ क्षययोः स्वयोर्‌ वा धनणंयोरन्तरमेच योगः N 

Two numbers which may be both positive or 
both negative can be added by combining them. 

रूपत्रयं रूपचतुष्टयं च क्षयं धनं वा सहितं वदाऽऽश्ु । 

TAT क्षयः स्वं च TAR पृथङ्मे धनणंयोः संकलनामचंषि ॥४॥ 


ee C uen 


If you know how to add positive and negative 
numbers give the sum of (1) minus 3 and minus 4 
(2) plus 3 and plus 4 (3) plus 3 and minus 4 
(4) minus 3 and plus 4 separately. 


अन्न रूपाणामव्यक्तानां चा5५द्याक्षराणि उपलक्षणाथं लेख्यानि। 
तथा यान्युणगतानि तानि ऊध्वंबिन्दूनि चेति ॥५॥ 
Here numbers and unknowns are symbolised 


by letters of the alphabet, And negative numbers 
are shown by a dot on them. 


` ad मिन्नप्वपीति nen 
Fractions are added in a similar way. 
संशोध्यमानं स्वमृणत्वमेति स्वत्वं क्षयस्तद्युतिरूक्तवच्च 0 ७॥ 
The number to be subtracted if positive is 


made negative and if negative is made positive 
and then added as per rule. 


aag व्दयं स्वात्‌ waa च व्यस्तं च संशोध्य assy 

शोषम्‌ i ८ ॥ 

Subtract (1)+2 from +3 (2)2 from 3 
(3 2 from+3 (4)+2 from 3 and give the 
remainders quickly. 

स्वयोरस्वयोः स्वं qu: स्वणंघाते क्षयः ॥ ९ ॥ 

Product of two positive quantities or of two 
negative quantities is positive, The product of 
positive and negative quantities is negative, 

धनं धनेनणमुणेन निञ्नं द्वयं त्रयेण स्वम्ृणेन कि स्यात्‌ ॥ १०॥ 

What is the product of (1) + 2and +3 
(2)- 2 and -3 (3) +2 2४0 - 3 ? 

भागहारेऽपि चेवं निरुक्तम्‌ ॥ ११॥ 

Similar rule applies to division. 

SNR रूपचतुष्ट येन धनं धननणम्रणन भक्तम्‌ | 

ऋणं घनेन cama कि स्याद्‌ zd ala यदि बोबधीषि ॥ १२॥ 


Give the quotients when (1) +8 15 divided by 
+ 4(2)-8 is divided by -4 (3) - 8 is divided by + 4 
and (4) + 8is divided by - 4. 

कृतिः स्वर्णयोः स्वं स्वमूले AAT | 

न मुळं क्षयस्यास्ति तस्याङ्कतित्वात्‌ ॥ १३॥ 

The square of a positive or negative number 
is positive. The square root of a positive number 
is positive or negative. Negative number has no 
square root as it cannot be a square, 

धनस्य रूपत्रितयस्य वर्ग क्षयस्य च ब्रहि सखे RASSEN १४ ।, 

Give me quickly the square of +3 and - 3, 


घनात्मकानामचनास्मकानां AS नवानां च पृथक ARSS ॥ १५॥ 
Give tbe square root of + 9 and - 9 separately, 


२ शन्यषडविधम्‌ | 


Six rules for zero, 

खयोगे Rent घनणे तथेव च्युतं शन्यतस्तद्विपर्यासमेति ॥ १६॥ 

If zero is added to or subtracted from any 
number, that number remains as it is; its positivity 
or negativity remains the same. But if from zero 
something is removed, its sign changes. 

रूपत्रयं स्वं क्षयर्ग च खं च। 

कि स्यात्‌ BAG चद्‌ खच्युतं च ।। १७॥ 

If zero is added to (1) +3 (2) - 3 or (3) zero, 
what are the respective sums? And if from zero 


(1) + 3 (2) - 3 or (3) zero is subtracted what will be 
the remainder in each case ? 


वधादो चियत्‌ खस्य खं खेन घाते | 
हारो भवेत्‌ खेन भक्तच राशिः ॥ १८॥ 


subs 


If zero is multiplied by any number or divided 
by any number, the product is zero. If any number 
is divided by zero the resultis a quantity with zero 
divisor (khahar). 

द्विघ्नं freed wed चयं च शान्यस्य वग वद मे Wd च ॥ १९॥ 

Give the results when (1) zero is multiplied by 
2 (2) zero is divided by 3 (3) 3 is divided by zero 
(4) zero is squared, And give the square root of 
zero 

"अस्मिन्‌ विकारः खहरेण राशावपि प्रविष्टेष्वपि निःसतेषु | 

बहुष्वपि स्याललयसपष्टिकाले नन्‍्तें<च्युते Wag यद्वत्‌ ॥। २० l 

Just as at the time of delusion all beings enter 
the endless changeless and at the time of creation 
emerge from the infinite God and by these acts 
the infinite remains unaffected in the same way to 


this quantity with zero divisor if we add or from 
this if we remove large quantities, there cannot be 


any change in it. 


3 वर्णषडविधम्‌ । 


Six rules for algebraic numbers. 


याचत्तावत्काळको नीलकोऽन्यो 

qui: पीतो लोहितश्चंतदाषद्याः। 

अव्यक्तानां कल्पिता मानसंज्ञास्‌ 

तस्सं ख्यानं कतुमाचायंवर्येः 11 २१॥ 

In order to carry out calculations with un- 
knowns, the mathematicians of old have thought 
of using the symbols या, नी, पी, $t and other letters, 


योगोऽन्तरं तेषु समानज्ञात्योर्‌ विभिन्नजात्योश्च पृथक्‌ स्थितिश्व ॥२२॥ 


# i eee 


Addition and subtraction are carried out with 
like terms and unlike terms are kept separately. 


स्वमव्यक्तमेक॑ सख संकरूपं धनाव्यक्तयग्मं चिरूपाष्टकं च । 
युतौ पक्षयोरेतयोः कि धनण विपर्यस्य aaa भवेत्‌ कि 
वदाऽऽशु ॥ 93 II 
What is the result when 1x * 1 and 2x-8 are 
added together? If in these the positive signs 
are changed to negatives what will be the sum 
then ? 


घनाव्यक्तवर्गत्रयं सत्रिरूपं क्षयायुक्तयुग्मेन युक्तं च कि स्यात्‌ Dx 
What will be the sum of 3x* + 3 and - 2x? 


धनाव्यक्तयुग्माद्‌ क्रणाव्यक्तषट्कं स्वरूपाष्टकं TSA शोषं 
बदाऽऽङ्ु || २५ ।। 
If from 2x we subtract - 6x * 8 what will 
be left ? 


स्याद्‌ रूपवर्णाभिहतौ तु चणो व्दिज्यादिकानां समजातिकानाम्‌ | 

ad तु तद्वगघनादयः स्युस्‌ तद्‌ भावितं चासमजातिघाते | 

भागादिकं रूपवदेच शोष व्यक्त यदुक्तं गणिते तदत्र ॥ २६॥ 

The product of an arithmetical number with 
an unknown is an unknown number. The product 
of two like numbers is its square, the product of 
three like nnmbers is its cube and so on. The 
product of unlike variables is called भावित. 

The rule for division in algebra is same as 
given in arithmetic 

गुण्यः पृथग्‌ गुणकखण्डसमो निवेद्ययस्‌ 

d: खण्डकः ऋमहतः सहितो यथोक्त्या | 

अव्यक्तवर्ग करणीगुणनाखु चिन्त्यो 

व्यक्तोक्तजण्डगुणनाविधिरेवमत्र || २७॥ 

Having separated the terms of the multiplier 
the multiplicand is to be placed with each term. 
Each term of the multiplier multiplies the multi- 


wil 


plicand separately. All these partial products are 
then added. This method is to be applied to 
algebraic nnmber, its square and surd. Here the 
method is quite like the partial product method in 
arithmetic 

यावत्तावत्पञ्चकं व्येकरूपं यावत्तावद्भिरित्रिमिः सद्विरूपेः | 

संगुण्य द्राग्‌ नहि गुण्यं गुणं वा व्यस्तं tam कव्पयित्वा च विद्वन्‌ 

॥ २८ i 

Multiply 5x- 1 by 2x + 2and give the product. 
Changing the signs of one of these expressions 
form the product 


ज्याच्छेदः शुध्यति प्रच्युतः सन्‌ स्वेषु स्वेषु स्थानकेणु ऋभेण | 

ययवणः BAN यश्य FAT भागाहोर लब्धयस्ताःस्युरच || २९ | 

From the dividend places are removed one by 
one after subtracting the products of tac divisor 
with appropriate terms. When nothing is left the 
sum of those terms is the full quotient. 

«d: षड्भिरवेजितानां चतुर्णामव्यक्तानां afi वग सखे से ॥ ३० ॥ 

Please give me the square of 4x - 6 

कतिभ्य आदाय पदानि तेषां दृयोद्रेयोदयामिहति द्विनिष्तीम | 

शेषात्‌ त्यजेद्‌ रूपपदं गहीत्वा चेत्सन्ति रूपाणि ada शेषम्‌ ॥ ३१॥ 

To find the square root of an expression, we 
take some square terms from that and find their 
roots. Taking these roots in pairs we form their 
product and remove twice the product and square 
terms from the expression. This is to be done till 
all terms are removed, If there is an absolute 
term we expect its square root in the final result, 


यावत्तावत्काछकनीलवर्णार््रिपश्चसप्तथनम | 

Rasha: aat: afea रहिताः कति स्युस्तेः 11 ३२॥। 

To 3x 575 7z it - 2x - 37-12 is added what 
is the sum? From 3x + 5y 4 7z if- 2x- 3y - 12 is 
removed what is the remainder ? 


T Kc n 


यावत्तावत्वयम्नणम्गणं कालको नीलकः स्वं 
रूपेणाऽऽढघा द्विगुणितमितस्तेस्तु तेरेव fast: i 
कि स्यात्तेषां गुणनजफळं गुण्यभक्तं च कि स्याद्‌ 
गण्यस्याथ प्रकथय कृति ASAIN: कृतेश्च || ३३॥ 


If the expression - 3x -2y +z + 1is multiplied 
by its double, whatis the product ? If this product 
is divided by the original expression what will be 
the quotient? Also find the square of the original 
expression and work out the process of extracting 
the root of the square. 3% 


४ करणीषडविधम्‌ । 


Six laws for surds. 
v 

योगं करण्योमहर्ती used घातस्य मल द्विगणं wu च | 

योगान्तरे रूपवदेतयोस्ते बग॑ण वग गुणयेद्‌ भजेच्च || 

ळघ्व्या हतायास्तु पदं महत्या सक fata स्वहतं GU | 

योगान्तरे स्तः कमशस्तयोर्वा पृथक्‌ स्थितिः स्याद्‌ यदि नास्ति मलम्‌ 

H 39 I 

The sum of two numbers under the root sign 
is denoted by M. Twice the square root of their 
productis denoted by L. The sum and difference of 
the two surds are respectively V M+ L andV M-L 
If a surd is to be multiplied or divided by a given 
number, multiply or divide the number under the 
radical sign by the square of the given number, 


Another method for adding and subtracting 
two given surds: Let the greater surd be V G and 
the smaller surd be VS. Extract the square root 
of G+S. To the square root add +1 and - 1 
separately, Squaring the two results and multi- 
plying them by S we get the sum and difference 


men ve 


of the two given surds. If the square root does 
not exist, the surds should be kept separately 


द्विकाष्ट मित्योखिभखंख्ययोश्च योगान्तरे बृहि सखे करण्योः 
त्रिसप्तमित्योश्च चिरं विचिन्त्य चेत्‌ षडविधं वेत्सि सखे 
करण्याः ॥ ३% ॥ 
Give the sum and difference of the pair of 
surds (1) V2and V8(2) V3and V 27. After due 
thought give the sum and difference of V 3and V 7. 


द्विव्यष्टसंख्यागुणकः करण्योगुण्यस्तरिसंस्या च सपञ्चरूपा 
- aa प्रचक्ष्वाउडशु विपञ्चरूपे गणेऽथवा sau fad करण्य ॥ ३६॥ 

Find the product of V2 + /3« V 8and V 3*5, 
Also give the product of V3 +5 and ५३ + V 12-5. 

क्षयो भवेच्च प्षयरूपवर्गश्रेत्साध्यतेड्सों करणीत्वहेतोः | 

ऋणात्मिकायाश्व तथा करण्या मलं erat रूपचिधानहेतोः ॥ ३७॥ 

If for converting a negative number to a surd 
the negative number is squared, the sign of the 
surd must be kept negative, Inlike manner if a 
negative surd is changed toan integer after finding 
the square root, the integer must bear the nega- 
tive sign 

चनणताव्यत्ययमीषिलितायाइछेदे करण्या असकृद्‌ विधाय | 

ताइक्छिदा भाज्यहरौ निहन्याद्‌ एकव यावत्‌ करणी हरेस्यात्‌ ॥। 

भाज्यास्तया भाज्यगताः,करण्यो SII: करण्यो यदि योगजाः स्युः । 
विश्छेषसूत्रेण पृथक्‌ च कार्या यथा तथा प्रष्टरभीप्सिताः स्युः ॥ ३८॥ 


To simplify the denominator, we should 
change the sign of one surd in that and multiply 
both numerator and denominator by the express- 
ion thus obtained. This should be repeated till 
only one surd is left in the denominator. Dividing 
the numerator by this surd if the surds so obtained 
can be analysed into more surds that should be 
done by the rule given in the next stanza, In this 
way desired surds can be had, 


EXE 


चगंण योगकरणी विहृता विशुध्येत्‌ खण्डानि तत्क्रतिपदस्य यर्थेप्सितानि i 
कृत्वा तदीयळूतयः खल पूचेळब्ध्या क्षण्णा भवन्ति पृथगंवमिमा 
करण्यः 1] ३९॥ 

To analyse a surd divide the number by a 
square number, The root of the square can be 
split into parts as one desires. After squaring the 
parts we get separate surds 

द्विकत्रिपञ्चप्रमिताः करण्यस्तासां कुति द्वित्रिकसंख्ययोश्च | 

षट्पञ्चकदित्रिक्संमितानां प्रथकपूथङ्मे कथयाऽऽश्ु fara 

अष्टादशाष्टद्विकसंमितानां कृती कृतीनां च सखे पदानि goll 

Give the squares of (1) ४2+ ४३ + ५४5 
(2)V2+V3(3)V64+V54+V2+ V3and 
(4) V 18+ V84+V 2 
separately, and find the square roots of the results. 

चग करण्या यदि चा करण्योस्तुल्यानि रूपाण्यथवा बहूनाम्‌ 

विशोधयेद्‌ रूपकृतेः पदेन रोषस्य रूपाणि युतोनितानि ।। 

पृथक तदधं करणीद्वयं स्यान्‌ मलेऽथ बही करणी तयोर्या । 

रूपाणि तान्येवमतोऽपि भूयः शोषाः करण्यो यदि सन्ति वग t ४१॥ 

In a square there may be one or more than. 
one surd, Squaring the integral term we should 
subtract numbers equivalent to one or more surds, 
The remainder should give asquare root. This 
square root should bc added to and subtracted 
from the integral term, Putting them separately 
and dividing by 2 we get two surds. If any surds 
are left in the square, fixing one of the two surds, 
the process should be repeated. 

ऋणात्मिका चेत्‌ करणी कतौ स्यादू घनार्मिका तां परिकल्प्य साध्ये | 

मूले करण्यावनयोरभीष्टा क्षयात्मिकेका सुधियावगम्या । ४२॥ 

If in the square there be a negative surd, 
regarding it to be positive the square root should 
be found. Out of the surds in the answer one may 
be taken as negative, 


s.s 


त्रिसप्तमित्योचद्‌ मे करण्योर्‌ विश्छेषवग mei च | 
द्विकत्रिपञ्चप्रमिताः करण्यः स्वस्वणंगा व्यस्तचनणेगा वा | 
तासां कृतिं af तेः पदं च चेत्‌ षडविधं वेत्सि सखे करण्या : 11 ४३ 


Find the square of the difference between V 3 
and V7 and from the square find the root, Give 
the squares of (1) V2« V3-wV 5 and 
(2) -V2-V3+V5 and find the roots of the 
squares 


- चुकादिसंकलितमितकरणीखण्डानि वर्गशशों स्युः | 
वग करणीत्रितये करणीद्वितयस्य तुल्यरूपाणि | 
करणीषटके तिसणां qag चतसणां तिथिष पञ्चानाम्‌ | 
रूपकृतेः प्रोज्ड्य पद्‌ ग्राह्य चेदन्यथा न सत्‌ cpu | 
उत्पत्स्यमानयेवं मलकरण्या5र्पया चतुगुंणया | 
यासामपवतेः स्याद्‌ रूपछृतेस्ता विशोध्याः स्युः ॥ 
अपवत या लब्धा मळकरण्यो भवन्ति ताश्चापि | 
शेषविधिना न यदि ता भवन्ति Hé तदा तदसत्‌ ue 


In the expression for a square there are one 
or more surds combined, One should know that 
if the expression has three surds we have to sub- 
tract from the square of the integral number a 
number equivalent to two surds. If it has six 
surds, we have to remove from that a number 
equivalent to three; if it has ten then we have to 
remove a number equivalent to four and if it has 
fifteen then the number will be equivalent to five, 
If after removal the remainder cannot be possibly a 
perfect square then the example is not proper. 


veri-fication, In the squareroot take smallest 
surd. Find the number four times the equivalent 
of this surd. This must divide the equivalent 
numbers which have been removed from the square 
of the integral number, And the quotients must 


abus 


be equivalent to the surds in the final result, 
Otherwise the given example is wrong. 

बगे यत्र करण्यो दन्तेः सिद्धेगेजमिता विदन्‌ | 

रूपदेशभिरूपेताः कि ad sf तस्य स्यात्‌ ॥ ४५॥ 

10 + V32 + V24 + V8 is the square of an 
expression involving surds. Find its square root, 

वर्ग यत्र करण्यास्तिथिविश्व हुताशनश्वत॒गणितः | 

त॒स्या दशरूपाढ्याः कि मलं बहि तस्य स्यात्‌ ॥ ४६॥ 

10+ V60 + ४५52 + V12 is the square of an 
expression, Find its square root uw 

asi षट्‌ पञ्चादात्‌ षष्टिः auaa छतो यत्र । 

पेदेशभिरूपेतं कि मलं ब्रहि तस्य स्यात्‌ ॥ ४७॥ 

Give the square root of 10 + V 8 + V 56 + V 60. 

चतुगुण्नः सूयतिथीष रूद्रनागतवो यत्र छतो करण्यः | 

सविश्वरूपा चद्‌ तत्पदं ते यद्यस्ति dis पटतामिमानः ॥ ४८॥ 

Please give the square root of 
13+ V48 + V 60 + (20 + V44 + V 32 + 24. 

चत्वारिशदक्षीतिद्विशतीतुल्याः करण्यश्रेत | 

सप्तद्शरूपयुक्तास्तत्र pet कि पदं af ॥ ४३ ॥। 

Please give the square root of 

17 + V 40 + V 80 + V 200. 


५ SERATA, | 


Equation of the form ax + c = by 


भाज्यो हारः क्षेपकश्चापवत्यः केनाप्यादौ संभवे कुट्टकाथम्‌ | 

येन च्छिन्नो भाज्यहारौ न तेन क्षेपश्चेतद्‌ दुष्ट मुद्िष्टमेच ॥ ५०॥ 

Here ‘a’ is dividend, ‘b’is divisor, 'c' is remain- 
der. To solve a कुह (pulveriser) first of all we 
should ask if a, b, c have a common divisor. In 
that case let us remove the common divisor and 


SR ae 


simplify the equation. If the H.C. F.ofaandb 
does not divide ‘c’ then the example is improper, 


परस्परं भाजितयोयंयोरयंः शेषस्तयोः स्याद्‌ अपवतेनं सः। 

तेनापचतेन विभाजितो at तो भाज्यहारो इढसंशकौ स्तः॥ 

मिथौ भजेत्तौ दढभाज्यहारी धावद्विभाञ्ये भवतीह रूपम्‌। 

फलान्यधोऽघस्तदघो निवेश्यः क्षेपस्तथा5न्ते खमुपान्तिमेन। 

स्वोध्वहतेऽन्त्येन युते eus त्यजन्मुहुः स्याद्‌ इति राशियुग्मम्‌ | 

ऊर्ध्वो विभाज्येन eda qu: फलं गुणः स्याद्‌ अपरो हरेण ॥५१॥ 

By the continued division method ot finding 
the H C.F. we find the common divisor of a and 
bif any. Having removed the common factors of 
aandbif any our a and b are now pucca for the 
process, Now we carry the continued division 
method with दृढभाज्य and gza i, €: a, b till. we arrive 
at remainder 1. The quotients are placed one 
below the other in succession, in a vertical column 
and below them क्षेप i. e. c and zero at the end. 
Rule for the process is: the penultimate number 
is to multiply the number (quotient) over it and to 
this product the ultimate number is added and the 
sum is put abovei.e, in the row of the multiplicand, 
The last number is discarded. Continuing this 
process we arrive at two numbers at the top rows. 
Dividing the upper number by a we get the 
remainder as the value of y (छब्धि), And dividing 
the other number by 9 we get the remainder as the 
value of x (गुण). 

एवं तदेवात्र यदा समास्ताः स्युलब्धयश्वेद्‌ विषमास्तदानीम्‌ | 

यथागतौ ळन्चिगुणौ विशोध्यौ स्वतक्षणाच्छेषमितो तु तो स्तः N ५२॥ 

When the number of quotients is even the 
process gives गुण and लब्धि correctly. But when the 
number is odd, values obtained must be subtracted 
from banda respectively to get the correct values. 


eee 19.... 


भवति कुट्टचिधेयुतिभाज्ययोः समपर्वाततयोरपि वा गुणः | 

भवति यो युति भाजकयोः पुनः स च भवेद्‌ अपवतेनसंगुणः ॥ ५३॥ 

If we divide c and a by a common factor and 
then adopt the zz& process we get correct value 
for x but notfor y. To get the value for y for the 
original equation, the value got by the process 
should be multiplied by the common factor. 


योगजे तक्षणाच्छुद्धे गुणाप्ती स्तो वियोगज | 

चनभाज्योद्भवे तद्वद्‌ भवेताम्‌ RNAAR || ५४॥ 

The values of x and y obtained when c i$ posi- 
tive must be subtracted from b and a respectively 
for the case when cis negative. In the same way 
the values of x and y when a is positive must be 
subtracted from b and a for the case when a is 
negative? 


गुणळब्ध्योः समं ग्राह्यं घीमता तक्षण फलम्‌ | ५५ I 

In making selection of proper pair (x, y) the 
intelligent person wil take care to see that the 
values correspond with each other. 


हरतष्टे घनक्षेपे गुणलब्धी तु पूववत्‌। 

झेपतक्षणलाभाढथा लब्धिः शुद्धौ तु वजिता ॥ ५६ || 

When c >b divide c by band take the remainder 
as new c and calculate (x, y) as before. Value of 
x wil be correct. To get the correct value of y, to 
its calculated value add the quotient obtained 
when 8 dividesc. If c is negative this quotient 
should be subtracted from the calculated value. 


अथवा भागहारेण ATA: क्षेपभाज्ययोः | 
गुणः प्राग्वत्‌ ततो Sat भाज्याद्धत युतोद्‌ Bara i ५७॥ 
Alternative mefhod : Divide aby bande by b 


and take the respective remainders for new a and 
new c. Calculate गुण and sfa by the process, गुण 


jer 0 


will be correct, Putting this value in the original 
equation we gct the value for लब्धि i, €. y. 
क्षपाभाचऽथवचा यत्र AT: शुध्यद्धरादद्ततः | 
JA QA गुणरतच झपा EXEC: फलम्‌ ॥ ५८ I 
Vhen the remainder is zero or where it is 
divisible by the divisor, x will be zero. And the 
quotient obtained by dividing the remainder by 
the divisor will be the value of 9. 
इष्टाहतस्वस्वहरेण युक्त ते चा भवेतां THAT गुणाप्ती ।। ५० ॥ 
` If we multiply the divisor and the dividend by 
any number and add the respective products to 
the values of y and x already obtained we get infi- 
nite values for ( y, x ) 
एकविशतियुतं शतद्वयं agi गणक पश्चषष्टियक्‌ | 
पथ्चवर्जितशतद्धयोद्थतं शुद्धिमेति गणकं बदाऽऽशु तम्‌ ॥ ९० N 
Find an integral number such that when it is 
multiplied by 221 and increased by 65 the result 
is divisible by 195 without a remainder 
शातं हतं येन युतं नवत्या विवर्जितं वा विहृतं awar i 
निरग्रकं स्याद्‌ वद मे गुणं तं स्पष्टं पटीयान्‌ यदि कुट्टकेऽसि cuta 
Find that number which multiplied by 100 
and increased by 90 is divisible by 63 without a 
remainder 
यद्‌ गुणाक्षयगषष्टिरन्चिता afaa च यदि चा त्रिभिस्ततः | 
स्यात अयोद्शहता निरग्रका तं ग॒णं गणक मे gat वद्‌ ।। ६२॥ 
What is that number which multiplied by -60 
and increased by 3 or decreased by 3 is divisible by 
13 without a remainder ? 
अष्टादश गुणाः केन दाढ्या वा दशोनिताः 
शुद्धं भागं प्रयच्छन्ति क्षयगंकादशोद्यताः |i ६३॥ 
what is that number which multiplied by 18 
and increased by 10 or decreased by 10 is divisible 
by - 11 without a remainder? 


dar locos 


येन संगुणिताः पञ्च अयोविशतिसंयुताः | 
e ~ 
चिता चा त्रिभिभक्ता Pree: स्युः स को गुणः ॥ ६४ ॥ 
What is that number which multiplied by 5 
and increased or decreased by 23, is divisible by 3 
without a remainder ? 


येन पञ्च गुणिताः खसंयुताः पञ्चषष्टिसहिताश्च तेऽथवा | 

WAR हृता निरग्रकास्तं गुणं गणक कीर्तयाऽऽश्ु A ६५॥ 

What is that number which multiplied by 5 
and increased by zero is divisible by 13 without a 
remainder and which multiplied by 5 and increased 
by 65 is divisible by 13 without a remainder ? 


ad विशुद्धि परिकल्प्य रूपं पूथक्तयोयं गुणकारलब्धी | 

अमीप्खितक्षेपविशुद्धिनिष्ने स्वहारतष्ट भवतस्तयोस्ते ॥ RR I 

Inthegiven zz$ taking c= + ind x and y. By 
the desired value ofc (dy) multiply the x and y 
obtained. Divide the results by a and b 
respectively. The remainders are the true values of 
x and y. 


करुप्याऽथ शुद्धिचिकलावदोषं षष्टिश्च भाज्यः कुदिनानि arc: | 

तज्जं फलं स्युविकलागुणस्तु लिप्तात्रमस्माच्च कलालवाधरम्‌। 

ad aga a तथाऽधिमासावमाश्रकाभ्यो दिवसा रवीन्द्वोः t ६७॥ 

We take 60 as dividend, c, a negative number 
indicating residual vikala, and divisor indicating 
the days in a युग, The x that we get is residual 
kala and y is vikala for the planet, From this we 
find kala, residual degree and so on. 

In the same manner from अधिमास and smume we 
get total lunar and solar days that have elapsed. 


एको हरश्वेद्‌ गुणको विभिन्नौ तदा quire परिकल्प्य भाज्यम्‌ | 

BAA कृत उक्तवद्यः संग्छिष्टसंज्ञः स्फुटकुट्टकोऽसौ ॥ ६८॥ 

In two pulverisers if the divisior is common, 
we should add the two values of a and take the 


ay Vee 


sum as dividend; adding the two values ofc we 
take the sum with a negative sign as the remainder. 
What we get is called mixed; pulveriser. 


कः पञ्चनिध्नो विहृतस्त्रिषष्टया सष्तावरेषोऽथ स पव राशिः i 

दशाहतः स्याद्‌ विहतस्थ्रिष्टथा aaga बद राशिमेनम्‌ RRN 

What is that number which multiplied by 5 
and divided by 63 gives 7 as remainder and when 
multiplied by 10 and divided by 63 gives 14 as 
remainder ? 


& वर्गप्रकृतिः 


Equation of the form ax? + b= y 


इष्ट ऱ्हस्वं तस्य वर्गः प्रकृत्या क्षण्णों युक्तो वजिता वा सर येन | 

मूल दयात्‌ क्षेपकं d घनण मूल तच्च ज्येष्ठमूलं agfa N |! 

What is desired is'x, the first variable. By 
multiplying the square of the desired by प्रकृति and 
adding or subtracting something we get a square 
number whose root is the second variable, The 
augment b may be positive or negative 


प्हस्वज्येष्ठ क्षपकान्‌ न्यस्य dui तानन्यान्वाऽधो निवेश्य BATT । 

साध्यान्येभ्यो भावनाभिबह॒नि मलान्येषां भावना प्रोच्यतेऽतः ।। 

वज्राभ्यासौ ज्यष्ठलध्वोस्तदेवयं ऱ्हस्व लष्चोराहतिश्व प्रकृत्या 

क्षुण्णा ज्यष्ठा भ्यासयुग्ज्यप्टमल ततराभ्यासः क्षपयाः ATR: स्यात्‌ d 

ऱ्हस्व वजाभ्यासयारन्तर चा लघ्वोर्घातो यः प्रकृत्या विनिष्नः 

घातो यश्च ज्यष्टयोस्तद्वियोगो ज्येष्ठं क्षेपो5्रापि च क्षेपचातः ॥७१॥ 

Put down x, y, b in this order, Below them 
write the same or other ऱ्हस्व, ज्येष्ठ and क्षेपक satisfying 
a similar equation with the same प्रकृति, a, From 
these by a process called भावना we can have many 
values for x, y. This is why the process is called 
bhavana (generator). By cross-multiplying and 


dus Owe 


adding the two products of x and y we get a new 
seq. By multiplying the product of two first vari- 
ables with प्रकृति and adding to it the product of the 
second variables we get new y. Product of two 
augments (i. €. क्षेप) gives new value for b, 

another method. Take x, Js- x, y, as new x; 
ax,x,-y,y, as new y and b, b, as new b. 


इष्टवगप्रकृत्योर्‌ यद्‌ विवरं तेन वा भजेत्‌ 
डिच्नमिष्टं कनिष्ठ तत्पदं स्याद्‌ एकसंयुतो | 
ततो  उ्येष्ठमिहानन्त्यं भाचनातस्तथेष्टतः ।। ७३॥ 


If the absolute number is 1, then 


may 


be taken as new x and from that new y can be 
obtained. From these values we can get infinite 
values for fhe triad (x,y,b) by the application 
of bhavana process and gz as given in stanzas 71 
and 72 


को वर्गोऽष्टहतः सकः कृतिः स्यादू गणकोच्यताम्‌ | 
एकादशगणः को वा वगः संकः Hla: सखे || ७७ | 


Give the rational solutions for 
(1) 8x + 1=7 and (2) 11 x -- 1zy* 


व्हस्वस्येष्ठ पदक्षेपान भाज्यप्रश्षेपमाजकान्‌ | 
कृत्वा कल्प्यो गुणस्तत्र तथा प्रकृतितरच्युते | 
गणवर्ग प्रक्ृत्योनंऽथवाऽस्पं शोषक यथा | 

तत्त Aaga AÑ व्यस्तः प्रकृतितडच्यते | 
magka: पदं ऽहस्वं ततो ज्येष्ठ मतोऽसङ्त्‌ | 
स्यकत्वा पूर्वपदक्षेपांइ्चक्रवालम्‌ इदं AT: | 
चतुद्वघकय॒ताचेचमभिन्नं भवतः पदे | 
चतुदिक्षेपमूलाभ्यां रूपश्षेपार्थमाचना 11 ७५॥ 


For a given prakriti, a let us assume x, y and 5 
satisfying, ax?+b=y?. We now have knttak 
where these x, y, b are respectively dividend, aug- 


OT un 


ment and divisor. We get गुण and लब्धि by the 
process of kuttak. The square of thisam should 
be subtracted from the given prakriti or this 
prakriti should be subtracted from the square of 
the guna so that the difference may be small. This 
difference divided by the augment 9 gives new value 
of b. If the square has been subtracted from 
prakriti, sign must be changed for the new aug- 
ment, The quotient obtained by kuttak will be 
newx, From the new valves of x and ७ we should 
get the new value of y. This method of getting 
new values for x, y and b from the previous ones is 
known as चक्रवाल or cyclic, 

In this way for any augment 4, 2071 we get 
integral values for the variables. From augments 
4 or 2 we can come to augment 1 with the help of 
bhavana process or other methods 


का सप्तषष्टिगणिता कृति रेकयुक्ता का चक षष्टिनिहता च सखे सरूपा। 

स्यान्‌ neu यदि कृतिप्रकतिनितान्तं त्वच्चेतसि प्रवद तात 

ततालतावत्‌ li ७६ | 

Give the rational solutions of (1)67 m+ 1=y’ 
and61x'41-y. 

रूपशुद्धो fades वगयोगो गुणो न xus 

The augment being minus one, if the coeffici- 
entis not the sum of two squares solution is not 
posssible 

अखिले कृतिमळाभ्यां द्विघा रूपं विभाजितम्‌ | 

द्विधा प्हस्वपद ज्येष्ठ ततो रूपविशोधन i 

पूवेवद्‌ वा प्रसाध्येते पढे रूपविशोधने ।। ७८ ॥ 

We should take the roots of the two squares 
which form the coefficient, Dividing 1 by these 
roots we shall get two separate values for x, From 
these we can find corresponding values for y. 


१२५००0 sees 


Otherwise : such example can be solved by 
methods given before 

अयोदशगणो वर्गा निरेकः कः तिर्‌ भवेत्‌ | 

को चाऽष्टगणितो वर्गा RRA मलदो बद | ७९ || 

Solve the equations (1) 13४ - 1: y* 

(28x - 1 ८ 

का AT: षडगणस्तर्याढया द्वादशाढयाऽथचा कृति l 

युतो वा पञ्चसप्तत्या त्रिशत्या वा कृतिर्‌ भवेत्‌ t co i 

In 6x* when we add 3, 12, 7507 300 we get a 
square each time, Find the values of x in gach 
case 

qaga पदे ज्ञेये बहुक्षेपचिशोधने | 

तयोर्भाचनयाऽऽनन्त्यं रूपक्षेषपदोत्यया | ८१॥ 

Whatever be the augment, first of all we should 
find the two roots by our own efforts. From these 
we can get by भावना process any number of solutions, 

चर्गच्छिन्ने गणे हस्वं तत्पदेन विभाजयेत्‌ ! ८२॥ 

If we divide the multiplier a by the square of 
any number and then find x and y we should divide 
the x obtained by the root of the square number. 

द्वात्रिशद्‌ गुणितो वर्गः कः सेको मूलदो बद ॥८३॥ 

32 x* -- 115 a perfect square, find the value of x, 

इष्टभक्तो द्विधा zia इष्टेनाढयो दलीकृतः i 

गुणमूलहृतच्चा55यो हस्वज्येष्ठे कमात्‌ qucd 

If the coefficient is a perfect square divide the 
augment by any number and write the quotient at 
two places, From one subtract that number and 
to the other add that number. Divide the two 
results by double the square root of the coefficient 
and we get x and y respectively 

का तिर्‌ नवभिः gon द्विपञ्चारादयता a: | 

को या चतुगणो area safaia कतिः || ८५ |। 

FRE हक 
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Find the values of x satisfying the equations 

(1)9x* + 522p! (2) 4x? + 33 = y. 
MATH वर्गः कस्‌ जयोद्शवर्जितः | 

त्रयोदशयुतो वा स्याद्‌ वग एव निगद्यताम्‌ ॥८६॥ 

Find the values of x satisfying the equations 
(1) 13x7-13 = y? (2) 1332 + 13 = yt. 

ऋणगेः पञ्चभिः go: को वर्गः सेकविंशतिः | 

at स्याद्‌ चद्‌ चेद्‌ वेत्सि क्षयगप्रकतो विधिम्‌ ॥ ८७॥ 

If you can deal with equations with negative 
coefficient, find the values of x from —5x + 21 = y*. 

उक्त बीजोपयोगीदं संक्षिप्तं गणितं किल | 

अतो बीजं प्रवक्ष्यामि गणकानन्दकारकम्‌ || ८८ | 

We have given in short, methods of calcula- 
tion useful in algebra. Now we shall give bijaga- 
nita that will give joy to the mathematician, 


७ एकवर्णसमीकरणम्‌। . 


यावत्तावत्करप्यमन्यक्तरारोर्मानं तस्मिन्कुवतोहिष्टमेव | 

तस्यौ पक्षो साधनीयौ प्रयत्नात्त्यक््वा क्षिप्त्वा चाऽपि खंगुण्य भक्त्वा ॥ 

एकाव्यक्त शोधयेदन्यपक्षाद्र्पाण्यन्यस्यंतरस्माञ्च पक्षात्‌। 

शोषाव्यक्त नोद्धरेद्रपशोषं व्यक्त मानं जायते AHA |i 

अव्यक्तानां द्वयादिकानामपीह यावत्तावद्द्वयादिनिध्नं दृतं वा । 

युक्तोनं वा कहपयेदात्मवुद्धया मानं कवापि व्यक्तमेचं विदित्वा ॥ ८९॥ 

First of all we assume x for the value of the 
unknown quantity. According to the question in 
order to equate two sides, we have to add to or 
subtract from some quantity or to multiply or 
divide. When the sides are equated we should get 
the unknown to one side and take the absolute 
numbers to the other side, Dividing the absolute 
number by the coefficient of the unknown, the 


value of the unknown becomes known. 

If the number of unknowns is two or more 
assume one unknown to be x, Multiplying x by 2 
or any other number or dividing it by something 
or adding to that or subtracting from that some 
number one should assume suitable values for the 
other unknowns, 

एकस्य रूपञ्रिशती षडश्वा अश्वा दक्यान्यस्य तु तुल्यमोल्याः | 

ऋणं तथा रूपशतं च यस्य तो तुल्यवित्ती च किमश्वमोल्यम्‌ N ९०॥ 

One man has 300 rupees and 6 horses and 
another man has 10 horses and a debt of rupées 
100. If they are equally rich and the price of each 
horse be the same, tell me the price of one horse, 


यदाद्यवित्तस्य दळं दियुक्त तत्त॒ ल्यवित्तो यदि वा द्वितीयः 
आयो घनेन त्रिगुणोऽन्यता चा gan germ मे वद वाजिमोल्यम्‌ ॥ ९१॥ 

(1) If two rupees are added to half the wealth 
of the first man, he is equal in wealth with the 
second man. (2) Three times the wealth of the 
second man is equal to the wealth of the first man, 
Tell me the price of one horse in each case 
separately. 

माणिक्यामलनीलमौक्तिकमितिः पश्चाष्ट सप्त ऋमा- 

देकस्यान्यतरस्य सप्त नव षट्‌ तट्रत्नसंख्या सखे | 

रूपाणां नवर्तिद्विषष्टिरनयोस्तो तुल्यवित्तो तथा 

बीजज्ञ प्रतिरत्नजानि सुमते मोल्यानि शीघ्रं चद्‌ ९२॥ 

One man has 5 rubies, 8 saphires, 7 pearls and 
90 rupees, Second man has 7 rubies, 9 saphires, 6 
pearls and 62 rupees. They are equally rich, find 
the price of each jewel 
एको ब्रवीति मम देहि शातं चनेन त्वत्तो भवामि हि सखे दिंगुणस्ततोन्यः | 
ब्रते दशापेयसि चेन्मम षड्गुणोऽहं त्वत्तस्तयोवद धने मम कि प्रमाणे ।।९३॥ 

One man says to the other, “ If you will give 
me 100 rupees, I shall be twice yourself in wealth. ” 


20. 


The other man says, ' If you give me 10 rupees, 
I shall be six times yourself," Tell me the wealth 
of each of them, 


माणिक्याष्टकमिन्द्रनीलद्शक सुक्ताफलानां शातं 

यत्ते कणविभूषणे समधन क्रीतं त्वदर्थ मया | 
तद्रत्नचयमोल्यसंयुतिमितिरूयूनं दाताध प्रिये 

मौठ्यं afi प्रथग्यदीह गणिते कल्पाऽसि कल्याणिनि ॥ ९४॥ 


A man says to his wife, “ Do you know that 
I have purchased 8 rubies, 10 saphires and 100 
pearls for your earings, Each time I paid the same 
amount. The price of a set of three jewels i. e. 
one ruby, one saphire and one pearl is 47 rupees 
Calculate and tell me the price of each jewel 
separately.” 


पश्चमांशोलिकुलान्कदम्बमगमब्यंशः fad aqu - 

विश्लेषस्तिगु am a कुटजं दोलायमानोऽपरः 

कान्ते केतक्रमालतीपरिमळप्राप्तेककालप्रियादू 

gaga इतस्ततो भ्रमति खे भइगोऽलिसंस्यां az ॥ ९५॥। 

A man says to his wife, “ There was a cluster 
of bees. One fifth went to kadamb, one third went 
to mushroom, thrice the difference of these two 
numbers went to kutaj. And the remaining one is 
wandering to and fro being in doubt as to which 
of the two ketak or malati has sent invitation to him 
through its fragrance. Tell me the total number 
of bees,” 


पश्चकरातदत्तधनात्फलस्य वग विशोध्य परिशिष्टम्‌ | 

दृत्तं दशकशतेन तुल्यः कालः फलं च तयोः ॥ ९६॥ 

A sum was lent out at 5 per cent per month, 
Subtracting the square of the interest for some 
period from the sum, the remainder was lent out 
at 10 p. c. p. m. To produce the same interest as 
before, time required was the same, Find the 


—t— 


sums. 

पएकशतदत्तचनात्फलस्य वग विशोध्य परिशिष्टम्‌ । 

पञ्चकशातेन दत्तं dem काळः फलं च तयोः ॥ ९७॥। 

A sum was lent out at 1 p. c, p. m. subtracting 
the square of the interest for some period from the 
sum the remainder was lent out at 5 p. c. p. m. To 
produce the same interest as before, time was the 
same, Find the sum, 

माणिक्या्टकमिन्द्रनीलदशक सुक्ताफलानां शतं 

सदूवञ्राणि च पञ्च रत्नवणिज़ां येषां चतुर्णां धनम्‌। à 

संगस्नेहवदोन ते निजधनाद दस्वेकमेक मिथो 

BARGAIN: yraz सखे तद्रत्नमौल्यानि mue 

There were four jewel mechants, First had 
8 rubies, second had 10 saphires, third had 100 
pearls anę fourth had 5 diamonds, Because of 
friendly love each gave one jewel to others and 
they became equalin wealth. Tell me the price 
of each jewel separately. 

पञ्चकदातेन दत्तं मल सकलान्तरं गते वषं । 

द्विगुणं पोडशहीनं रब्धं कि ममाचक्ष्व ॥ ९९ ॥ 

A sum was lent out at 5 p. c. p. m, for a year. 
The sum added to the interest is less than twice 
the sum by 16, Tell me the sum, 
यत्पऽचकद्विकचतुष्कशतेन दत्तं खण्डेस्त्रिभिनेवतियुक्‌ त्रिशती धनं aa i 
मासेषु Masa तुस्यमाप्तं खण्डत्रयेऽपि सकलं वद 

खण्डसंख्याम्‌ ।। १००॥। 

Rupees 390 were divided into three parts and 
they were lent out at 5, 2and 4 p.c. p. m. After 
7, 10 and 5 months respectively the amounts were 
equal. Tell me the sums in three parts. 

पुरप्रवेश qum द्विसंगुणं विधाय शेष दशश्चुक्‌ च निर्गमे । 

ददौ quis नगरत्रयेऽभवत्त्रिनिष्नमाद्यं बद तत्कियद्धनम्‌ ॥ १०१॥ 

A merchant started with a sum, Entering a 


city he paid Rs. 10 as custom. After trading his 

amount became double, From that he spent Rs. 10 

on dinner and left the city after paying Rs. 10 as 

custom. He went to other city. The same was 

the case in second and third cities. After coming 

back hisamount had trebled. What was the sum ? 
साथे तन्दुलमानकत्रयमहों द्रम्मेण मानाष्टक 

सुद्गानां च यदि अयोदशमिता पता वणिक्काकिणी: i 

आदायापय तन्दुळांशयुगुळं सुद्गेकभागान्वितं 

- क्षिप्रंक्षिप्रभुजो बजेम हि युतः सार्थोऽग्रतो यास्यति t1 १०२॥ 

A grocer says '' Sir, rice is 34 seers for 1 dramma 
and mung is 8 seers for 1 dramma" 'The customer 
said, '' Please have these 13 kakinis and give me 
one part mung and two parts rice quickly. After 
meals we must depart very soon,“ for my 
cotravellers have gone ahead 

स्वाधपञ्चांशनवमयुक्ताः के स्युः समास्त्र यः 

अन्यांदाङ्कयहीना ये षष्टिरषाश्च तान्वद ॥ १०३ ॥ 

Three numbers are such that when their 
respective 2, 2, and इ are added the sums are 
equal. But when from each of them those parts 
of other twoare subtracted each of the remainders 
is 60. Tell me the numbers. 

योदश तथा पञ्च करण्यौ भजयोमिती | 

भूरज्ञाताऽत्र चत्वारः फलं भूमि वदाऽऽश्ु मे ।। १०४॥ 

Two sides of a triangle are V13and V 5, If 
its area is 4, what is the third side? 

दक्षपडञ्चकरण्यन्तरमेको बाइुः परश्च घर्‌ करणी | 

भ्रष्टादश करणी रूपोना लम्बमाचक्ष्व | १०५॥ 

One side of a triangle is V 10 - V5 and second 
side is V 6. The base is V 18-1, Tell me the 
length of the height. 


NE 1 >... 


असमानसमच्छेदान्राशीस्तांश्वतरो चद्‌ । 

यदेकं यदूघनेक्यं वा येषां वर्गक्यसंमितम्‌ ॥ १०६॥ 

(1) Four numbers are proportional to 1:2:3:4. 
Give those numbers if their sum is equal to the 
sum of their squares (2) If four numbers are 
proportional to 1:2:3:4, and the sum of their 
squares is equal to the sum of their cubes, find 
them. 

AAA यस्य स्यात्फलं कणन संमितम्‌ | 

दोःकोटिश्रुतिघातेन समं यस्य च तद्वद्‌ ॥ १०७॥ * ० 

Which right angled triangle is that whose area 
is equal to its hypotenuse ? 

Give the sides of tbe right angled triangle 
whose area is equal to the product of the three 
sides. ® 

युती चर्गोऽन्तरे वर्गो ययोर्घाते घनो भवेत्‌ | 

तौ राशी शीघ्रमाचक्ष्व दक्षोऽखि गणिते यदि ।। १०८॥ 

Find two numbers whose sum is a square 
number and difference also a square and whose 
product is a cube. 

A e H2 e -. 5 

घनेक्यं जञायते वर्गो वर्गक्यं च ययोधनः | 

तो agfa तदाऽहं त्वां मन्ये बीजविदां वरम्‌ ॥ १०९॥ 

Give two numbers such that the sum of their 
cubes isa square and the sum of their squares is 
a cube. 

यत्र a क्षेत्र धात्री मनुसंमिता सखे बाहू | 

एकः पञ्चदशान्यस्त्रयोदरा कदावलम्बकं तत्र ॥ ११०॥ 

The baseof a triangle is 14 and the sides are 15 
and 13. Find its height. 

यदि समभ्रुवि वेणुद्धिज्रिपाणिप्रमाणों 

गणक पचनवेगादेकदेरो स WA: | 

भुवि नृपमितहस्तेष्वङ्ग लग्नं auum 

कथय कतिषु मलादेष AA: करेषु ॥ १११॥ 


On a plane ground a bamboo of 32 hands is 
standing. Due to the force of the wind it cracked 
at one place, Its end touched the ground at a 
distance of 16 hands from the bottom of the bamboo, 
Tell me at how many hands from the bottom the 
bamboo got cracked 


चक्रकोंचाकुलितसलिले क्वापि es तडागे 

तोयादूध्व कमलकलिकाञ्र॑ वितस्तिप्रमाणम्‌। 

मन्दं मन्दं चलितमनिलेनाहतं हस्तयुग्मे 

- तस्मिन्मञ्चं गणक कथय क्षिप्रमम्बुप्रमाणम्‌ ॥ ११२॥ 

Ina pond whose water was visited by herons 
and geese, the end of a lotus bud was seen at a 
height of one vitasti from the water level, Gradually 
it moved because of the wind and dipped into the 
water at a distance of two hands, Please vell me the 
depth of water in the pond 


वुक्षाद्धस्तशातोच्छ्याच्छतयुगे वापी कपिः कोऽप्यगाद्‌ 

उत्तीर्याथ परो zd श्रुतिपथात्पोड़ीय किचिद्र भात्‌ i 

Mad समता तयोयदि marte कियद्‌ 

विद्वश्चेत्लुपरिश्रमोऽस्ति गणिते क्षिप्रं तदाचक्ष्व मे ॥ ११३॥ 

Two monkeys were perching on a tree 100 
hands in height. One of them climbed down the tree 
and went to a well situated at a distance of 200 
hands, The other quicky flew upwards a little and 
came to the same well by a straight path. If both 
of them had traversed equal distances, find to what 
height the second monkey flew upwards. 


पञ्चदशदशकरोच्छायवेण्वोरक्षातमध्यभूमिकयोः । 

इतरेतस्मलाग्रगसूत्रयुतेलेग्बमानमाचदक्षव ॥ £29 

'There are two bamboos of height 15 hands and 
10 hands, The distance between them is unknown, 
Two strings join the top of each bamboo to the 
bottom of the other, Find the height of the point 


where the two strings meet, 


€ मध्यमाहरणम्‌ | 


A device to solve a quadratic equation. 


अव्यक्तवर्गादि यदाचशेषं पक्षी तदेष्टेन निहत्य किचित्‌। 

AS तयायन War: स्यादव्यक्तपक्तस्य पदेन भयः ॥ 

व्यक्तस्य पक्षस्य समक्रियंचमव्यक्तमाने खलु भ्यते तत्‌ | 

न निर्वहञ्चेद्घनवगवगष्वेबं तदा ज्ञेयमिदं स्वबुद्ध्या € 

अव्यक्तमूलणेगरूपतोऽदपं व्यक्तस्य पक्षस्य qd यदि स्यात्‌ | 

ऋणां धन तश्च विधाय साध्यमव्यक्तमानं द्विविधं क्वचित्तत्‌ ॥ ११५॥ 

Taking the quadratic and first degree term on 
one side we are to multiply both sides by some 
number and add some number in order to complete 
the square, After that square roots are equated 
and the value of the unknown is obtained. 

If the third power and the fourth power of the 
unknown is present this device does not work. 
We have in that case, to adopt some artifice of 
our own. 

In a quadratic equation if the number in the 
square root of the unknown side be negative and 
smaller than the number in the square root of the 
other side, then we should assume plus and minus for 
that and get two values for the unknown, In some 
questions both values are admissible. 

* चतुराहतवर्गसमे wu: पक्षद्वयं गुणयेत्‌ । 

पूर्वीव्यक्तस्य He: समरूपाणि क्षिपेत्तयोरेच ” इति ॥ ११६॥ 

Multiply both sides by four times the coeffi- 
cient of the square of the unknown. Add to both 
sides the square of the coefficient of the unknown. 


This is the device. [It is known as Shvidhara's 
method. ] 


अलिकुलदलम॒र्ल medi aans 

निखिलनवमभागाश्चालिनी भङ्गमेकम्‌ । 

निशि परिमललुब्धं पद्ममध्ये निरुद्धम्‌ 

घ्रतिरणति रणन्तं ब्रहि कान्तेऽलिसंख्याम्‌ n ११७॥ 

From a cluster of black bees square root of 
half the number and $th of the cluster went to 
malati flower, And due to the fragrance one bee was 
bourid in the lotus at night. And the female bee 
kept out, is calling him, Find the number in the 
cluster 


पाथः कणवचाय मागणगण Bel रण सदध 

aenda निवाये तच्छरगणं मळैश्चत॒भिहंयान्‌ | 

शाठ्यं षड़भिरथेषुभिस्त्रिभिरपि च्छत्रं ध्वज कामक 

चिच्छेदास्य शिरः शरेण कति ते यानजनः eau ॥ ११८॥ 

Arjun in anger used some arrows to kill Karna. 
With half the number he repelled Karna’s arrows. 
He killed his horses with arrows equalto four 
times the square root, With six he killed Shalya and 
with three he destroyed the umbrella, flag and 
bow. He beheaded Karna with one arrow. Find 
how many arrows were used by Arjun, 


व्येकस्य गच्छस्य qd किलादिरादेदल तत्पचयः फलं च । 

चयादिगच्छाभिहतिः स्वसप्तभागाधिका ब्रहि चयादिगच्छान्‌॥११९ t 

Subtracting 1 from the number of terms and 
dividing by 2 we get the first term of an 4. P. Half 
the first term is equal to the common difference. Product 
of number of the terms, first term and common 
difference added to its seventh part gives the sum 
of the series. Give the common difference, first 
term and the number of terms. 


कः खेन विहतो राशिः कोट्या युक्तोऽथवोनितः । 

afra: स्वपदेना 5 5ढथयः सगुणो नवतिभेवेत्‌॥ १२० 1 

Whatis that number which when divided by 
zero and then increased or decreased by ten mill- 
ions, then squared and increased by its square 
root and multiplied by zero becomes 9o ? [Commen- 
tators say this gives the equation x?+x = 90.] 

कः स्वाधसहितो राशिः agi वर्गितों ga: । 

स्वपदाभ्यां GAGA जातः पश्चदशोच्यताम्‌ ॥ १२१॥ 

What is that nnmber to which its half is 
added, then muitiplied by zero, squared and then 
united with double the square root and divided by 
zero gives 15? 

[ They say this gives 9x! 412x-60. ] 

राशि्वादशनिष्नो रादिघनाढयश्च कः समो यस्य | 

aR: षड्गुणिता पश्चत्रिशयुता REA t १२२॥ 

Solve the equation 12x+%° = 6x*435, 

को राशिद्विशतीक्षण्णो राशिवर्गयुतों हतः 

द्वाभ्यां तेनोनितो राशिवगवर्गो5युतं waa | 

रूपोनं वद तं राशि afta बीजक्रियां यदि ।। १२३ ॥ 

Solve x - 2 (200x + x?) = 10000 - 1 

चनान्तराले प्लवगाष्टभागः संवर्गितो वलाति जातरागः | 

त्रतकारनाद्‌प्रतिनादहृष्टा eur गिरो द्वादश ते कियन्तः ॥ १२४॥ 

Out of a herd of monkeys in a forest, a number 
equal to the square root of 3th of them were spor- 
tively galloping. Cheered by the reverberation of 
their sounds remaining 12 went to a hillock. How 
many were they ? 

qara पञ्चांशकरूयूनों वर्गितो गह्वरं गतः 

दष्टः UST: शाखामारूढो वद ते कति ॥ 

कर्णस्य त्रिलवेनोना द्वादशाङ्गुळशांकुभा | 

चतुदेशाड्गुला जाता गणक ब्रूहि तां दतम्‌ ॥ १२५॥ 

There was a troupe of monkeys, out of that 


number (2729er, -3 y wenttoacaveand remain, 
ing 1 climbed a tree. What was the number in 
the troupe ? 

What is the length of the shadow of gnomon of 
12 fingers height, if after subtracting from that 
length 3 of the shadow hypotenuse, 14 fingures are 


left? 


चत्वारो राशयः के ते मलदा ये द्विसंयुताः | 

हयोद्वयोयंथासन्नघाताश्चाष्टाद्शान्विताः ॥ 

FOU: सवम्‌लक्यादेकादशयुतात्पदम्‌ | 

AA सखे जातं AAT वद तान्मम ॥ १२६॥ 

Four numbers are such that if 2 is added to 
each they become squares, If weform their products 
by taking two numbers from consecutive, pairs and 
increase them by 18, the three become squares, If 
we add all the 7 square roots and add 11 we get 13 
as the square root of the sum, Please give me those 
four numbers 


रारिक्षेपाद्ठधक्षेपो यद्गुणस्तत्पदोत्तरम्‌। 

अव्यक्तराशयः कव्प्या Afra: क्षेपवर्जिताः ॥ १२७॥ 

[ In the above example 18 is called augment 
for product and 2 is augment for number ]. 

Divide the augment for product by the augment 
for number and get the square root of the quotient. 
This is the common difference of some four 
numbers, Taking these asy,y+3,y+6and y+9, 
from their squares we subtract 2and get the four 
unknowns 

A तिथिनखेस्तुल्ये दोःकोटी तत्र का श्रतिः 

उपपत्तिइच रूढस्य गणितस्यास्य कथ्यताम्‌ ॥ १२८॥ 

To find the hypotenuse of aright angled 
triangle when the two sides are 15 and 20 is a 


famous theorem, Give the proof of this, 

दोः कोट्यन्तरवगंण द्विघ्नो घातः समन्वितः । 

वर्गेयोगसमः स स्याद्द्वयोरव्यक्तयोर्यथा ॥ १२९॥ 

॥ द्रोः - कोटी P+? ढो! > कोटी = दो: + कोटी? 

is like the theorem for two unknowns, 

भुजात्यनात्पदं aa कोटिकर्णान्तरं सखे | 

यत्र तत्र वद्‌ क्षेत्रे दोःकोटिश्रवणान्मम it १३० ॥ 

Find the three sides ofa rightangled triangle, 
given that 

hypotenuse - vertical side = V base -3 - 1. ° 


चगयोगस्य यद्राइयोयतिवगस्य चान्तरम्‌ | 

द्वि्नघातसमानं स्याद्वयोरव्यक्तयोयथा ॥ 

चतुगृणस्य घातस्य युतिवगस्य चान्तरम्‌ | 

राच्यन्तरङ्तेस्तुल्यं द्वयोरव्यक्तयोयथा ॥ १३१॥ 
(x*»y-(x-4y)zxy 

and (x y)! -4xy 2 (x-y)? 

These rules for two unknowns are applicable 

for two numbers 


चत्वारिंशाद्युतियंषां दोः कोटिश्रवसां वद 

भूजकोटिबधो येषु दातं विशतिसंयुतम्‌ ॥ १२२॥ 

Sum of three sides of a right angled triangle 
is 40 and product of two sides which contain the 
right angle is 120. Please give all the three sides, 

योगो दोःकोटिकर्णानां पट॒पध्चाशद्वधस्तथा | 

qa सप्तभिः gom येषां तान्मेपूथग्वद ॥ १३३॥ 

Sum of three sides of a right angled triangle 
is 56, product of the three sides is 7 x 600. Find 
all the three sides separately. 


९ अनेकबणसमीकरणम्‌ | 


Equations involving more than one unknown. 


आय॑ वण शोधयेदन्यपक्षादन्यान्रूपाण्यन्यतश्चायभकते | 
पक्षेऽन्यस्मिन्नायवर्णोन्मितिः स्याद्वणस्येकस्योन्मितीनां बहुत्वे ॥ 
समीकृतच्छेदगमे तु ताभ्यस्तदन्यवर्णोन्मितयः प्रसाध्याः | 

अन्स्योन्मितो कुट्ट विधेगृणाप्ती ते भाज्यतद्‌भाजकवर्णमाने ॥ 

अन्येऽपि भाज्ये यदि सन्ति वर्णास्तन्मानमिष्टं परिकदप्य साध्ये | 
विलोमकोत्थापनतोऽन्यवर्णमानानि भिन्नं यदि मानमेचम्‌ i 

भूयः कार्यः कुट्टकोऽञान्त्यचणं तेनोत्थाप्योत्यापयेद्व्यस्तमायात्‌ ॥ $39 N 


We should get all terms containing first un- 
known to one side and take terms containing other 
unknowns and absolute number to the other side. 
Dividing by the coefficient of the first unknown we 
get its value, This is called ‘unmiti’ (value). If 
we get more than one wamiti for one unkown, by 
equating them we get the values of other un- 
knowns, If in the last unmiti we have an unknown, 
by kuttak we should get the value of that unknown. 
The values of the unknowns which multiply the 
dividend and the divisor in a kuttak are the am and 
लब्धि, obtained as the solution of the kuttak, If in 
the last unmiti we have more than one unknown, 
putting any desired values for those, the kuttak 
should be solved. The values of the other un- 
knowns can be got by substitution and inverse 
process. But if the values are fractional kuttak 
should be solved again. By substitution and back- 
ward process we should get the values of x and 
other unknowns, 


माणिक्यामलनीलमो क्तिकमितिः पञ्चाष्ट सप्त कमा 
देकस्यान्यतरस्य सप्त नच षट्‌ तद्रत्नसंख्या सखे | 


Pn 


रूपाणां नवर्तिद्विषष्टिरनयोस्तौ तुल्यवित्तो तथा 

बीजज्ञ प्रतिरत्नजानि सुमते मोल्यानि शीघ्र बद ॥ १३५॥ 

One man has 5 rubies, 8 saphires, 7 pearls and 
and90rupees. Other man has 7 rubies, 9 saphires, 
6 pearls and 62 rupees, They were equally rich. 
Find the price of each jewel. 

एको ब्रवीति मम देहि शातं धनेन 

त्वत्तो भवामि हि सखे द्विगुणस्ततोऽन्यः | 

aà दशार्पयसि चेन्मम षड्गुणोऽहं 

त्वत्तस्तयोवद धने मम कि*प्रमाणे ॥ १३६॥ : 

One man says to the other, ‘‘ Please give me 
Rs. 100, then my wealth will be twice your wealth. 
The other says “ If you will give me Rs. 10, my 
wealth will be six times your wealth," Find each 
man's wealth. 

अश्वाः पञ्चगुणाङ्गमङ्गलमिता येषां चतुर्णा घना 

aga दविसुनिश्रुतिक्षितिमिता अष्टद्विभूपावकाः | 

तेषामश्वतरा qur सुनिमहीनेत्रेन्दुसं ख्याःक्रमात्‌ 

सवं तुल्यघनाश्च ते वद सपयश्वादि मौल्यानि मे ॥ १३७॥ 

There were four persons. One had 5 horses, 
2 camels, 8 mules add 7oxen. Second had 3 horses, 
7 camels, 2 mules and 1 ox. Third had 6 horses, 
4 camels, 1 mule and 2oxen, Fourth had 8 horses, 
1 camel, 3 mules and lox. All of them became 
equalin wealth after selling them at the same 
rate, Find the price of horse etc, 

त्रिभिः पारावताः पञ्च quafi सप्त सारसाः । 

aafia हंसाइच नवभिबहिणस्त्रयः ।। 

दरम्मेरवाप्यते द्रम्मशतेन शतमानय | 

एषां पारावतादीनां विनोदार्थ महीपतेः ।। १३८॥ 

For 3 drammas one can get 5 pigeons, for 5 
drammas 7 cranes, for 7 drammas 9 geese and for 9 
drammas 3 peacocks. Please buy for the king 100 


40... 


pigeons etc for 100 drammas 


घडभक्तः Ga: पञ्चविभक्तो भवेद्च तष्काग्रः | 
चतुरुद्धतस्त्रिकाद्रो द्वयग्रस्त्रिससुद्धतः कः स्यात्‌ ॥ RRR II 


What is that number which when divided by 6 
leaves 5 as remainder when divided by 5 leaves 4, 
when divided by 4 leaves 3 and when divided by 
3 leaves 2 as remainder ? 

स्युः पञ्चसप्तनवभिः amg हृतेषु केषु विशत्या । 

ख्पोत्तराणि दोषाण्यवाप्तयश्चापि शेषसमाः ॥ 2297 

Find three numbers such that when they are 
multiplied respectively by 5, 7, 9 and then divided 
by 20 the quotients will differ by 1 and the remain- 
ders are equal to the quotients 


एकाग्रो द्विहतः कः स्याद्द्विकात्रस्त्रिससुद्यतः |. _ 

त्रिकाग्रः पञ्चभिर्मेक्तस्तद्वदेच हि लब्धयः ॥ १४१॥ 

A number divided by 2 leaves.1 as remainder 
divided by 3 leaves 2 and divided by 5 leaves 3 as 
remainder. The three quotients when divided by 
2, 3, 5 respectively leave remainders 1, 2, 3. Which 
is that number ? 


कौ राशी az पञ्चषर्कविहृतावेकद्विकाग्रौ ययोर्‌ 

BuU न्युद्चतमन्तर नवहता पञ्चाग्रका nafa l 

घातः qaga: quu इति तौ षट्काष्टकाभ्यां.विना 

विद्वन्‌ कु ट्कवेदिकु्जरघटासंघट्टसिहोऽसि चेत्‌ ॥ १४२ ui 

There are two numbers. When they are divided 
by 5 and 6 respectively they leave 1 and 2 as 
remainders, By dividing the difference of the 
numbers by 3 we get 2asthe remainder, When 
the sum of the numbers is divided by 9 we get 5as 
the remainder; when the product of the numbers 
is divided by 7 we get 6 as the remainder. What 
are those numbes other than 6 and 8 ? 


x 


udis 


नवभिः सप्तभिः क्षुण्णः को राशिस्त्रिवाता gat 
A 

यदग्रेक्यं फलेक्याढघं भवेत्वडविशतेमितम्‌ 11 १४३॥। 

What is that number which multiplied by 9 
and 7 separately and divided by 30 give such 
quotients and remainders that the sum of these 
four is 26? 


करित्रसप्तनवध्चुण्णी राशिख्त्रिशद्धिभाजितः | 

यदग्रेवयमपि त्रिशद्धतमेकादशाधकम्‌ ॥ १४४॥ 

What is that number which multiplied by 3, 7 
and 9 separately and divided by 30 give such 
remainders that the sum of the three remainders 
on being divided by 30 leave 11 as the remainder ? 

कब्त्रयोविशतिशक्षुण्णः षष्टयाऽशीत्या हृतः पृथक्‌ 

AAI शतं eU कुट्टकक्ष चदाऽऽशु तम्‌ ॥ १४५॥ 

Whats that number which multiplied by 23 
divided by 60 and 80 separately give remainders 
whose sum is 100? 


अन्नाधिकस्य वर्णस्य भाज्यरथस्येप्सिता मितिः | 

भागलब्धस्य नो कव्प्या किया व्यमिचरेत्तथा ॥ १४६॥ 

The variable multiplying dividend and that 
multiplying the divisor in a kuttak is known as guna 
and labdhi. These x and y are expressed in terms of 
additional variable say t. This ¢ cannot be given 
values at random. 


कः पञ्चगुणितो रारिसत्रयोदशविभाजितः | 

aai राशिना युक्त जिरज्जातं वदा55शु तम्‌ d १४७॥ 

Find a number such that when it is multiplied 
by 5 and then divided by 13, the quotient added to 
the number gives 30 as the sum. 

qagan: Rea समार्घन फलानि ये । 

विक्रीय च पुनः शेषमेकेक पञ्चभिः पणेः ॥ 

जाताः समपणास्तेषां कः कयो चिक्रयश्च कः N १४८ ॥ 


E ns 


There were three fruiterers, They had with 
them 6, 8 and 100 pagas, With these they bought 
fruit at the same rate, They sold some, all at one 
rate. Remaining they sold at the rate of 5 pazas for 
one, After the transaction the three had equal 
panas, Find the rate of purchase and the rate of 
selling. 


१० अनेकवर्णसमीकरणान्तर्गतं मध्यमाहरणम्‌ | 


Device for solving equations with more than 
one unknown 


anji चेत्तव्यशुद्धौ कृतायां पक्षस्यकस्योक्तवद्वगमलम्‌ * | 
TATRA परपक्षमळं तयोः समीकारविधिः पुनश्च | 
anne चिषयो न चेत्स्यात्तदाऽन्यवबणस्य कृतेः समं तम्‌ | 

कृत्वाऽपरं पक्षमथान्यमानं कतिप्रकृस्याऽऽयमितिस्तथा a 

ataza विषयो यथास्यात्तथा सुचीभिबंहुधा विचिन्त्यम्‌ ॥ १४९ ॥ 

If the equation contains the square of the 
unknown, by the device given before we can find 
the square root of one side, The square root of 
the other side can be found by the method of 
stanza 70. And then we should equate the two 
sides. If the other side does not come under that 
method, it can be assumed equal to 2? and then we 
can get proper value to make ita perfect square. 
In short if the second side does not yield to बर्गप्रक्रति 
method one should think over as to how that can 
be done. 
बीजं मतिविविधवर्णसहायिनी हि मन्दावबोधविधये विबुधेनिजाचेः i 
frana गणकतामरसांशुमद्मियाँ सेव बीजगणिताहयतामुपेता t tot 

Our predecessors, intelligent mathematicians 
have spread the thought that different letters of 
alphabet are useful and this they have done in 


PR 


order that common man should acquire knowledge. 
That thought got the name bijagarita 


एकस्य पक्षस्य पदे गृहीते डितीयपक्षे यदि रूपयुक्तः | 

अव्यक्त वर्गोऽत्र ऊतिप्रकृत्या साध्ये तदा ज्येष्ठकनिष्ठ मले ॥ 

ज्यष्डं तयोः प्रथमपश्षपदेन तुल्यं कृत्वोक्तवत्रथमवर्णमितिः प्रसाच्या । 
हस्वं भवेद्रकृतिवर्णमितिः सुधीमिरेव॑ कृतिप्रकृतिरच् नियोजनीया ।१५१॥ 


If it is possible to have the square root of one 
side and the other side has an absolute term and, 
the square of an unknown, by the method of ब्गप्रकृति 
we should have ज्येष्ठ and कल (stanza 70). Equating 
the square root of the first side with ज्येष्ठ we can 
get the value of x. And the Fad should be taken as 
the value of. the coefficient of प्रकृति, This is how 
stanza 70 can be used. 

को राशिर्विगुणो राशिवगें: षडमिः समन्वितः à 

मळदो जायते बीजगणितज्ञ assy तम्‌ 242 ॥ 

What is that number whose double added to 
six times its square is an exact square ? 


रादियोगकर्तिमश्रा राश्योयोगघरनेन च | 

द्विघ्नस्य घनयोगस्य खा तुल्या गणकोच्यताम्‌॥ १५३॥ 

Two numbers are such that the square of their 
sum added to the cube of their sum is equal to 
twice the sum of their cubes, Give those two 
numbers. 


द्वितीयपक्षे सति संभवे तु कृत्याऽपवर्त्यात्र पदे प्रसाध्ये | 

ज्येष्ठ «faga तथा निहन्याच्चडगवगण zdisqaa: i 

कनिष्ठवगण तदा निहन्याज्ज्येष्ठं ततः qaaza AIA १५४॥ 

If it is possible to find the square root of the 
second side, we may divide by the square of x By 
वर्गप्रकति we can get sis and कनिष्ठ, Product of these 
two can be called new ज्येष्ठ, If we divide by x and 
then get ज्येष्ठ, कनिष्ठ we may assume the product of 


RT E 


sass with the square of कनिष्ठ as new sass, The 
process should be completed as before, 


यस्य wt पञ्चगुणा वर्गशतोनिता | 

मूळदा जायते राशि गणितज्ञ बदा55शु तम्‌ !। १ 

Find the value of x from 5x* - 100x? = y?. 

कयोः स्यादन्तरे वर्गो वरगयोगो ययोघेनः | 

तौ राशी कथयाभिन्नों बहुधा बीजवित्तम ॥ १५६॥ 

x-yis a perfect square and x+y’ is a cube. 
Please give several integral values of (x,y) 

साव्यक्तरुपा यदि चणवरस्तदा ऽन्यचणस्य क्ते सम तम्‌ । 

कृत्वा पदं तस्य तदन्यपक्ष वगध्रद्त्योक्तचदेच मले ।। 

agaaa पदेन god cag द्वितीयेन समं विदध्यात्‌ 1 १५७॥ 

If it is possible to find the square root of one 
side and the second side contains unknown, that 
side may be assumed to be square of some un- 
known, The square root of first side should be 
found and the square root of the other side should 
be found by the process of ansafa, That will be 
ज्येष्ठ मुळ, the कनिष्ठ मूल may be equated with the square 
root first found, From this we can get the value 
of x, after getting the value of second unknown. 


frafigranicat गच्छे ववापि च यत्फलम i 

तदेच त्रिगुणं कस्मिन्नन्यगच्छे uasa ॥ १०८ N 

The first term of an A. P. is 3 and the common 
difference is 2, Three times the sum of x terms is 
equal to the sum of y terms. Find (x, y) 


सरूपके asl तु यत्र तत्रच्छयेक्ां प्रकति RA | 

शेषं ततः क्षेपकमुक्तवञ्च सले विदध्यादसक्तत्समत्वे || U« ॥ 

Where on the other side we have squares of 
two unknowns and arithmetical number, we should 
regard the co-efficient of one unknown as प्रकृति and 
the rest as augment and get the roots by the 


avd री EN 


process 0 वर्गप्रकति, After that two sides should be 
equated 


तो राशी az यत्कृत्योः सप्ताष्टगु णयोयतिः | 

मलदा स्याद्वियोगस्तु मूलदो रूपसंयुतः 2591 

Find two numbers such that when they are 
separately multiplied by 7 and 8 and then the 
products are added we get a perfect square; and 
when 1 is added to the difference of the products, 
it is a perfect square 


घनवर्गयुतिवर्गा ययो राइ्योः प्रजायते | 
समासोऽपि ययोबगस्तो राशी शीघ्रमानय ॥ १६१ ॥ 


Find two numbers such that the cube of one 
added to the square of the other gives a perfect 
square; and the sum of the two also gives a square 
number ड 


सभाचिते वणकृती तु यत्र तन्मळमादाय तु शेषकस्य | 
ोद्धतस्येष्टविर्वाजतस्य दलेन तुल्यं हि तदेव कार्यम्‌ १६२॥ 
If in the other side of an equation there are 
squares of two unknowns with their product, we 
should extract a square root and the remainder 
may be divided by a desired number and then 
decreased by that number. After the difference is 
halved it may be equated with the square root, 


ययोवेगयुतिर्घातयुता मूळप्रदा भवेत्‌ । 

तन्मुलगुणितो योगः ARIAT ssa तो चद्‌ ॥ १६३ II 

Find two numbers such that the sum of their 
squares added to their productis a square number; 
and the square root multipled by the sum of the 
numbers increased by 1 is perfect square, 

यत्स्यात्सास्पचधाचंतो घनपदं यद्ठर्गयोगात्पद्‌ 

ये योगान्तरयोद्विकाभ्यधिकयो eae Sa | 


16... 


यञ्चतत्पदपश्चक च मिलितं स्याद्वगमूळभ्रदं 
तौ राशी कथयाऽऽशु निश्चलमते षट्काष्टकाभ्यां चिना ॥ १६४॥ 


We have two different numbers. To their 
product we add the smaller number and find the 
cube root of half the sum. We find the square 
root of the sum of their squares. We find the 
square root of their sum increased by 2 Then we 
find the square root of the difference of the squares 
of those numbers increased by 8. Itis observed 
that the sum of these 5 roots is a perfect square. 
Find the two numbers other than 6 and 8. 


एवं ALAA गहा मदानां कल्पना यतः | 
क्रियया कहपनोपायस्तद्थमथ कथ्यते ॥ १६५॥ 


In this way we can form an idea in several 
ways, But for common man that is difficult, 
Therefore, the device to the thought is being 
given here, 


सरूपमव्यक्तमरूपकं चा चियोगमलं प्रथम IRAN | 
योगान्तरक्षेपकभाजितायद्वर्गान्तरक्षपकतः पद्‌ स्यात ।। 

तेनाधिकं तत्त वियोगमल स्याद्रोगमर्ल तु तयोस्तु ant | 
स्वक्षेपकोनो हि चियोगयोगो स्यातां ततः संक्रमणन राशी ॥ १६६॥ 


First of all we can think of a new unknown with 
a number or without a number as the square root 
of the difference of two unknowns increased by an 
augment ( कल्पित वियोगमुल ), After that we divide the 
augment corresponding to the difference of 
squares of the given unknowns by the nugment of 
difference of these unknowns and find the square 
root of the quotient, When tbat rootis added to 
theroot of वियोगमूल as assumed before we get the 
amas, After that the योगमुल and वियोगमूल are squared 
and from them the respective augments are 


wT 


subtracted and we get योग and वियोग respectively. 
After that by संक्रमण we can get the unknowns. 
राइयोर्‌ योगवियोगको जिसहितौ वर्गों भवेता तयोर्‌ 

Wd चतुरूनितं रवियुतं antat स्यात्‌ कतिः | 

Met घातद्ळं घनः पदयुतिस्तेषां द्वियुक्ता छतिस्‌ 

तो राशी वद कोमलामलमते षटू सप्त हित्वा परौ ॥ १६७॥ 

There are two numbers such that their sum or 
difference increased by 3 are perfect squares. The 
sum of their squares decreased by 4 isa square. 
The difference of their squares increased by 12.15 
a square. If half their product is increased by 
the smaller number we get a cube, Again the sum 
of the 5 roots increased by 2is a square. Tell me 
the two numbers other than 6 and 7. 

vise कृतिवियुती चेकेन संयुता वर्गों । 

` रहिते वा तौ राशी गणयित्वा कथय यदि ARa ॥ १६८॥ 

Please give me two numbers such that when 
(1) We add 1 to the sum of their squares and to 
the difference of the squares the result in each case 
isa square number( 2) We subtract 1 from the 
sum of their squares and from the difference of 
their squares the result is a square number. 

यत्राव्यक्त सरूपं हि तत्र तन्‍्मानमानयेत्‌ | 

सरूपस्यान्यवणेस्य कृत्वा ळृत्यादिना BAT N 

राशि तेन समुत्थाप्य कुर्यात्मूयोऽपरां क्रियाम्‌ 1 

सरूपेणान्यवणन BAN FATS समम्‌ ॥ १६९ ॥। 

If on one side there is unknown added to a 
number and the other side is the square of an 
expression, we can assume that as the square of a 
third unknown. Squaring and doing any process 
we should find the value of the unknown, Substitut- 
ing that value we should do another process, 
Giving a numerical value to the third unknown, 


48... 


from the original equation we may get the value 
of x 


यस्रिपञ्चगुणो राशिः gama: छतिभवेत | 
ag तं बीजमध्येऽसि मघ्यमाहरणे qz: 11 १७०॥ 


Find the number which multiplied by 3and 5 
separately and increased by 1 is a square. 


को राशिस्त्रिभिरभ्यस्तः सरूपो जायते घनः | 
घनमूलं कृतीभूतं त्यभ्यस्तं कृतिरेकयुक्‌ ॥ १७१॥ 
. Whatis that number which multiplied by 3 
and increased by 1159 cube and thrice the square 
of the cube root increased by 1 is a square ? 


वर्गान्तरं कयो राइयोः पृथगद्धित्रिगु्ण त्रियुक्‌ | 

amt स्यातां az क्षिप्रं षट्कपञ्चकयोरिव ॥ १७२॥ 

Find two numbers such that when the difference 
of their squares is separately multiplied by 2 and 
3 and increased by 3, we get square numbers, 
The numbers required are like 6and 5 but different 
from them 


कवचिदादेः क्वचिन्मध्यात्कवचिदन्त्यात्किया Te: | 
आरभ्यते यथा edi निवहेच्च यथा तथा ॥ १७३ ॥ 


Some times we should start from beginning, 
sometimes from the middle and sometimes from 
the end, The process leading to thesolution should 
be short. 


वर्गादेर्यो हरस्तेन गुणितं यदि जायते। 
अव्यक्त तत्र तन्मानमभिन्नं स्यादूयथा तथा 
कल्प्यो5न्यवणवर्गादिस्तुल्यं शेषं यथोक्त वत्‌ i $5! 


When we multiply by the coefficient of the 
square we should assume square of some uuknown 
and the remaining process should be as given 
before so that the value of x will be integral. 


5 49., 


को वर्मश्चतुरूनः सन्सप्तभक्तो विशुध्यति । 

त्रि्वादूनोऽथवा कस्तं यदि वेत्सि बद द्रुतं ॥ १७५॥ 

(1) Find a square which when decreased by 4 
will be a multiple of 7.(2) Find a square from 
which when 30 is subtracted it will be divisible by 
7 without a remainder. 

हरभक्ता यस्य कृतिः शुध्यति सोऽपि द्विरूपपद्गुणितः । 

तेनाऽऽहतोऽन्यचर्णो रुपपदेनान्चितः Hea: ॥ १७६॥ 

न यदि पदं रूपाणां क्षिपेद्धर तेषु हारतष्टेषु । 

तावद्यावद्वर्गो भवति न चेदेवमपि खिळ ताहि ॥ १७७॥ . 

gar Raca च पदं यत्रा55द्यस्येह भवति तत्रापि । 

आलापित कव हरो रूपाणि तु शोधनानि सिद्धानि n १७८॥ 

[Weare discussing square kuttak like x? = by+c.] 
If cis a perfect square, we assume y=bz+2Vc.z 
and derive’ x=bz + Vc. Obviously b’ is divisible 
by b and 2b V ¢ also is divisible by b. 

If c is not a perfect square we should divide c 
by b and get the remainder. To this remainder we 
should add some multiple of b to make ita perfect 
square, If this is not possible then the example is 
improper. 

Where by multipiying adding etc. we are able 
to find the square root of the first side we should 
take b as given, the remainder should be decided 
by the process 


षड्भिरूनो घनः कस्य पञ्चभक्तो विशुध्यति 1 
तं बदास्ति तवाळं चेद्‌ अभ्यासो enr ॥ १७९॥ 

- 6 is divisble by 5 without a remainder, If 
you know how to solve a cubic kuttak, find the 
value of x 

azt: qtia: छ्ुण्णस्त्रियक्तः षोड्शोद्युतः । 
शुद्धिमेति amaga दक्षोऽसि गणिते यदि ॥ १८० ॥ 
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Find x where 52१ + 3 is divisible by 16 without 
any remainder. 


११ भावितम्‌ | 


Equations involving product of unknowns. 

suut सुधिया परेषां कल्प्यानि मानानि यथेप्सितानि। 

तथा भवेद्भावितभङ्ग एवं स्यादाद्यबीजक्रिययेष्टसिद्धिः ॥ १८१॥ 

Leaving one desired unknown we should take 
values for other unknowns according to our 
choice. The product being thus destroyed we 
shall get the value of x by the process of algebra. 

चतुस्त्रिगुणयो राश्योः संयुर्तिद्व्युता तयोः à 

राशिघातेन तुल्या स्यात्‌ तो राशी Aa चेद्वद eng 

Solve for (x,y): 4x + Jy + Q=xy 


चत्वारो राशयः के ते यद्योगो नखसंगुणः 
aa राशिहतेस्तुल्यो भावितज्ञ निगद्यताम ॥ १८३ ॥ 


Solve: 20(x £y *&z «c t)zxyzt 


यौ राशी किल या च निहतियों राशिवर्गो तथा । 

तेषामेक्यपदं सराशियुगुलं जातं अयोचिशातिः 

पञ्चाइात्‌ त्रियुताथचा चद्‌ कियत्तद्राशियुग्मं पृथक्‌ 
कृत्वाऽभिन्नमवेहि वत्स गणकः कस्त्वत्समोऽस्ति fae ॥ १८४॥ 


Give solutions in integers: 


(1) Vxty+xy ety +x+y=23 
( 2) V xtytxytx ty? txty = 53 


भावितं पक्षतोऽभीष्टाच्यक्चा वर्णो सरूपकौ 

अन्यतो भाविताङ्केन ततः पक्षौ विभज्य च |! 
चर्णाङ्काहतिरूपक्यं भक्तवेष्टनेष्टतत्फले | 

एताभ्यां संयुतावृनो कतव्यौ स्वेच्छया च तो | 
चर्णाङ्कौ वणयोमीने ज्ञातव्ये ते विपषयेयात ॥ १८५ ॥ 


moe 


Getting the product xy on one side, we shall 
have ax+by+e on the other side, And we should 
divide both sides by the coefficient of the product 
if any, In the product of a and ७ we add c. The 
sum should be divided by any number, To this 
number and the quotient we should add and 
subtract a,b separately, In this way we get a set 
of values (x, y). 

द्विगुणेन कयो राश्योघातेन सटका भवेत्‌। 

दरोन्द्राहतराच्यैक्यं द्रथूनषष्टिविचजितम्‌ ॥ १८६॥ 

Solve 2xy = IOx+14y- 58. 

त्रिपञ्चगुणराशिभ्यां युक्तो राइयोवंधः कयोः । 

द्विषष्टिप्रमितो जातस्तौ राशी त्वं afta चेद्‌ चद्‌ ॥ १८७॥ 

Solve 3x 4 5y4xy = 62. 
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ग्रंथसमाप्तिः | 
EPILOGUE 


आसीन्महेश्वर इति प्रथितः पृथिव्या- 

माचायेवर्यपदवीं fagat प्रयातः | 

लब्ध्वाऽवबोध कलिकां तत एव चक्र 

तज्जेन बीजगणितं लघु भास्करेण ।। १ ॥ 

There wasa renowned professor Maheshwar by 
name. He held the highest honour in the academic 
field, His son Bhaskar who got the spark of knowledge 
from his father, is said to have compiled this 
concise bijganita, 

ब्रह्मा हयश्रीधरपद्मनाभबीजानि यस्मादतिविस्तृतानि। 

आदाय तत्सारमकारि नुनं सयुक्तियुक्त लघु दिष्यतुष्टये i R II 

Before him were books on bijaganita by Brahmagupta, 
Shridhar and Padmanabh, They are stupendous, So for 
the satisfaction of pupils, by taking good points 
from those, this concise book has been compiled 
containing some nice devices, 

अत्राचुष्टुप्सहस्रं हि ससूत्रोददेशके मितिः t ३॥ 
Here are one thousand of anushtup measure, 
They include formulas and examples. 
कवचित्सूत्रार्थविषयं व्याप्ति दशयित क्वचित्‌ | 
कवचिञ्च कल्पनाभेदं क्वत्रिद्यक्ति सुदा्ठतम्‌॥ 
कवचित्सूत्राथेविषयं ददायितुमुदाहृतम्‌ i 9 1 
Here and there we find subject and scope & 


the formula; sometimes we get variety in thought 
and often devices. 


न हि उदाहरणान्तो5स्ति स्तोकसुक्तमिदं यतः t ५॥ 


Examples have no end, hence this is given in 
few words. 


दुस्तरः स्तोकबद्धीनां शासत्रविस्तारवारिधिः à 
अथवा शास्त्रविस्तृत्या कि काय सुधियामपि ॥ ६ ॥ 


The expanse in science is like the vast ocean 
and difficult to cross for ordinary intellect, On the 
other hand what is the necessity of details for an 
intelligent person ? 

उपदेशळवं शास्त्र कुरुते धीमतो यतः | 

तत्तु प्राप्येव विस्तारं स्वयमेवोपगच्छति ॥ ७॥। 

Whatever particle an intelligent man receives 
from his teacher, that well received knowledge 
spreads itself extensively. 

जले तेल खले गुह्य wa दानंमनागपि | 

ota शास्त्र स्वयं याति विस्तारं वस्तुराक्तितः ॥ ८ i 

A drop of oil put in water, a secret deposited 
in the ears of a villain or a gift bestowed on a 
deserving person spreads. In like manner know- 
ledge spreads in an intelligent mind by the force 
of its merits, 

गणक भणिति रग्यं बाललीलावगम्यं | 

सकलगणितसार' सोपपत्तिप्रकार ii 

इति बहुगुणयुक्तं खबवंदोषेचिमु क्तं | 

qz पठ akaga ghaz shed d 

Oh pupil of mathematics, this is pleasing, easy 
for beginners, It is the essence of all mathematics 
and deals with basic laws. It has many merits and 
is free from faults. I say, read this small book to 
sharpen your intellect and you are sure to rise, 


+ + + 


Thus ends Bháskarás bijaganit and its version in 
English. 
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Appendix 


Some words denoting numbers 


Page 


1 एक, इन्दु, क्षिति, मही, रूप 


2 द्वि, नेत्र 
8 त्रि, पावक, हुताशन 
4 चतुर, श्रुति 
5 पञ्च 
6 षट्‌, ऋतु 
7 सप्त 
8 अष्ट, गज, नाग 
9 नव 
10 zat 
11 एकादश, रुद्र 
12 द्वादश, अक, रवि, सूर्य 
13 त्रयोददा, विश्व 
14 चतुर्दशा 
15 पञ्चदश, तिथि 
16 षोडश, नुप 
17 सप्तददा 
18 अष्टाददा 
19 एकोनविंशति 
20 विंशति, नख 
21 एकविंशति 
23 त्रयोविंदाति 
24 faz 
26 षड्विंशति 
27 भ 
30 त्रिशत्‌ 
32 द्वात्रिंशत्‌, दन्त, fafa 
33 त्रयस्त्रशत्‌ 
35 पञ्चत्रिंशत्‌ 


81 


13 
12 
17 
28 
12 
12 


26 
35 


40 चत्वारिंशत्‌ 

47 = 50 - 3 v शतार्धं 
50 TARR 

52 द्विपञ्चाशत्‌ 


58 = 50 + 3 पञ्चाशत्‌ त्रियुत 


56 षट्‌ पञ्चाशत्‌ 

58 = 60 - 2 gaa षष्टि 

60 षष्टि 

61 एकषष्टि 

62 द्विषष्टि 

63 त्रिषष्टि - 

65 पञ्चषष्टि 

67 सप्तषष्टि 

70 सप्तति 

75 पत्चसप्तति 

80 अदीति 

90 नवति 

100 शत 

195 = 200 — 5 पञ्चवजित 
qe 

200 द्विशती 

221 एक विशतिवृतं शतद्वयं 

300 Aad 

600 षट्शती 

10000 अयुत 

Twice द्विगुण faa, 

Thrice fnr ण 

Twenty Times 44 संगुण 

Half दल 

0 शुन्य, ख, वित्‌ 


+ ~ + 
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19 
28 
26 
26 
50 
37 
51 


21 
24 
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ux 


Glossary of Technical Terms 


Page 

SUL अग्रक excess, remainder 20 
अडक coefficient 50 
अधनात्मक minus, negative 9 
अधर lower अधस्‌ below 18 
अधिमास intercalary month 21 
अधोधः lower and lower 18 
अनन्त endless अन्त end 10 
अन्तर difference 1 
अपवर्त abrader 18 
अपवर्तन taking away 19 
अपवर्स fit to be divided — 17 
अभिन्न integer * 50 
अभिरूपेत 
अभिहत multiplied 
अभिहति product, 

multiplication 34 
अभीष्सित, अभीष्ट desired, 

wished 21 
अभ्यस्त multiplied 
अभ्यास multiplication 22 
अवम omitted 21 
अवमाग्रक residue of अबम 21 
अवलम्बक height, 

perpendicular 31 
अवशिष्ट, अवदोष remainder 21 
अव्यक्त unknown, algebra 7 
अंश degree 
असमजाति unlike 11 
अस्व negative, minus 8 
alga increased 13 
आदि first term 34 


Page 
आप्ति quotient 20 
आहत multiplied 33 
इष्ट, ईप्सित desired 29 
उत्तर common difference 44 
उत्थापन substitution 38 
उद्दिष्ट example 17 
उन्मिति value “38 
उद्धत divided 20 
उपलक्षण designation, mark 8 
उपान्तिम penultimate 18 


ऊन minus ऊनित decreased 35 
ऊनगत, ऋण, ऋणात्मिका negative 8 
ऐक्यपद square root of sum 50 
कर a measure of length equal 


to two वितस्ति 31 
करणी surd, number under 

root sign 13 
कर्ण hypotenuse 81 
कला minute of arc 2] 
काकिणी a coin in use 30 
कुड, कुट्टक pulverisor 17 
कृति square 9 


कोटि crore, The vertical side 
of a right angled 
triangle 31 


सय, AAN, क्षयात्मिका negative 20 


faq to add 88 
ao multiplied 35 
Ry ee 

aq, ATF augment 22 
खण्ड, खण्डक part 11, 13, 29 


56... 


Page 


खण्डगुणन multiplication by 
distribution 

खहर, खहार with zero divisor 

गच्छ number of terms 

गणिव mathematics, 
arithmetic 

गुण, गुणक, गुणकार multiplier 

गुणनजफल product 

गुण्य multiplicand 

घन cube 

घनपद घनमूळ cube root 

घात product 

aka circle, cyclic 

चतुर्गुण, चतुराहत four times 

aqq common difference 

च्छिन्न divided च्युत removed 

छेद denominator, divisor 

ज्येष्ठ, ज्येष्ठमुल second 
variable 

तक्षण cutting, 

तष्ट divided तुल्य equal 18, 

"e right angled triangle 

च्यून decreased by three 

दुष्ट defective, improper, 
wrong 

gc firm, puced 

Zé भाज्य dividend in its 
lowest terms 

हृढहार divisor in its lowest 
terms 


दोः arm, horizontal side in 
a right angled triangle 
द्रम्म a coin in use 


द्विविध of two kinds 


11 
10 
34 


50 
31 
35 


धन, धनात्मक positive 

urf base of a triangle 

निघ्न multiplied by 

fac, निरग्रक without 
remainder 

निरंक decreased by one 

निहति product 

मिहत्य after multiplying 

पक्ष side wea both sides 

पत्र्चांगाक one fifth 

पद square rcot, root 

पदप्रद perfect square 

प्रकृति coefficient of x? 

प्रच्युत, "sz sabtracted 

फूल area, interest, quotient, 
result of calculation 

बीज basis, origin 

ataka process of algebra 

बीजगणित algebra 

भक्त divided 

भागहार division, divisor 

भाजक divisor 

भाज्य dividend 

भावना generator 

भावित product of dissimilar 
unknowns 

भावितज्ञ expert in solving 
bhü vita 

भिन्न fraction 

भुज see दो; 

भू base 

महती sum of two numbers 
under radical sign 
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Page Page 
मध्यमाहरण a device to reinove विभिन्न जाति dissimilar, unlike 10 
middle term in a वियोग, विवर difference 
quadratic 33 subtraction 23 
मान value 38 वियोगमूल square root of the 
मूल square root 9 difference of two unkno- 
युक्‍त accompanied 49 wns increased by an 
युगुल, युग्म pair 11, 32 augment 46 
युत united 50 विलोम reverse process 38 
युति, योग addition, sum 7 विवर्जित decreased, left .20 
रहित decreased 47 विशोध्य fit for subtraction 18 
राशि quantity 51 विश्लेषसूत्र rule to analyse 14 
रूप number, one 13 विषम odd 18 
æq twice the product of faga divided 15 
two surds; small 18 व्यक्त, व्यक्तगणित arithmetic 7 
लघुघ्नम्‌ multiplied by laghu 13 व्यस्त opposite, 8 
लब्धि quotient 19 zz gnomon 35 
लम्ब, लम्बक perpendicular 31 शेष, शेषक remainder, residue 18 
वज diamond 29 शुध्यति divides without a 
बड्याभ्यास cross product 22 remainder 20 
वध multiplication, product 11 शोध्य see विशोध्य 18 
qii square 11 श्रुति hypotenuse 36 
aniar difference of squares सकलान्तर amount 29 
afstq subtracted 19 संकलन addition 8 
बर्ण algebraic number 10 संक्रमण addition, subtraction 
विकला second of arc 2| and division by two 46 
विकलावदोष residue of vikala 21 सम even, similar 18 
वितस्ति a measure for length समजातिक, समानजाति like 11 
equal to half kar, twelve समास, संयुति sum 45 
angulas 39 ay] in several ways 46 
विनिष्न multiplied सहित increased 
विपयेय not definite 50 सांख्य relating to number 7 
विपर्यास change of sign 9 सूत्र rule 14 
बिभञ्य after dividing 50 सेक increased by one 13 


~ 
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Page Page 
संशोध्य after subtraction 8 d multiplied, product 51 
संशोध्यमान that which is to be हरु, हार divisor 9 

subtracted 8 हस्त a measure nearly 

स्फुट कुट्टक 21 eighteen inches, see कर 32 
स्व positive, own 8 इत divided 20 
स्वतक्षण own divisor 18 gą first root 22 
हंस goose, swan 39 


10 
11 
14 


15 
19 
20 
22 


29 
30 


59 


ERRATA 
page line for read page line for read 
15 इ डू 31 2 कं qi 
10 यु a 34 1 shv shr 
14 म म्‌ 4 भु q 
24 ष्ट m= 39 10 a 3 
2 क्ष q 48 29 x x 
30 f t 46 7 sum sum or 
9 ब....णाप्ती बहुधा गुणाप्ती difference 
12 हस्तं at all 21 nugment augfnent 
other places 50 17 च च रारि 
54 3 Pag 7 Page 
19 म मू 56 30 al; दोः 
24 भ भु 
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Shree Sharada Sahakari Bank Ltd. 


Pune-Satara Road, Pune 411 009 
Regd. on 9-2-1978 Telephone No, 470947 


The only popular bank in the Co-operative banking 
field in Pune, ( INDIA ) 


The only Bank which is blessed by all in a short 
period, The only Bank ready to help all the people 
from all the sectors tc improve economic conditions, 


Working Capital .... .... above 60 lacs, 
Members ee we above 2,000 
Deposits ee se above 54 lacs, 
Depositors see ss above 3,500 


Advances ee se above 38 lacs, 


VARIOUS ATTRACTIVE DEPOSIT SCHEMES 


Deposit with us and rely on us for timely monetary 
help, 
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